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TREES AND FLOWERS IK THE CENTRAL PARK. 
Tbe long rain having ceased and the chill of winter 
being gone from the air, there is now a deal of activity 
in and about the greenhouses of the Central Park. 
Men are potting plants and setting out daisies and 
pansies already in bloom ; geraniums, violets, migno- 
nettes, are at last getting a breath of fresh air 
in forcing beds, the frames being raised. The 
bluebirds are sounding their cheerful notes, evidently 
satisfied that spring has really come. Preparations 
are now making to set out the coleus, whose leaves 
with their yellow and red and brown and green mark- 
ings are fairly well grown. Other ornamental foliage 
plants will follow, such as the Solunum warscewiczoides, 
which grows to a height of six feet, the' Alternauttiera, 
of variegated purple, the Onaphalium, the Acalypha, 
of bronze, bright red, and yellow. 

In the lily house, that beautiful purple African water 
lily, Nymphia Zanzibar ensis, is almost in full bloom, 
and will be set out toward the last of May in all the 
city parks. The Nile lotus is sprouting from its tub in 
the lily pond, 75th Street and Fifth Avenue. In the 
propagating houses the wax plant, Hoya carnosa, is in 
full bloom — its bunch of star-shaped flowers of a rich 
crimson. Then there is the curious artillery plant, 
Pilea, whose masses of pollen, now matured, spring 
into the air when sprayed with water ; the sky-blue 
Suellia, the crocus-yellow Stephanotis, the insectivor- 
ous pitcher plant, Sarracenia, which lives on the in- 
sects it attracts and holds by the sweet, viscid liquor 
exposed along its edges. It has a large purple-green 
flower, and blossoms in June. Then there is the Texas 
dwarf rose, pinkish-white, and dahlia, calla lily, and 
the beautiful narcissus. 

Outside, on the side of a neighboring hill, the writer 
was shown some snowdrops in bloom, sheltered from 
the wind by a rift of snow, and crocuses, it is said,' are 
peeping up through the thin layers of snow that here 
and there speck some of the park hills. The rock cress, 
Arabis, that clusters on many of the rocks, looks green 
and thriving, and soon will be white with flowers ; and 
the moss pink is in bud. The English heather on the 
hills is covered with its little pink-white buds. 

Many of the perennials, put out last autumn, such as 
tulips, daffodils, scillas, and so on, are beginning to 
show signs of life — some already above ground. On 
the hazelnut bushes, the catkins and aments of last 
autumn are fresh and springy, and need only a few 
days of warm spring weather to burst into flower. 

The dogwood and scarlet maple trees are late in 
budding this year, for Superintendent-Gardener George 
Woolson says so severe a winter has not been seen for 
seventeen years. The birches, Betula, look the hardy 
trees they are, the long and droopingeatkins are visibly 
swelling and ready to burst into their yellow bloom. 
They are less backward than any other of the park 
trees, being seemingly impervious to winter's severest 
storms, nor is this strange when we remember that the 
birch is found growing on highest Alpine peaks, having 
pressed ahead of all others in altitude of habitat, and is 
indeed the only tree that is able to bear the rigors of 
the icy North, or rather it grows further north than 
any other, there being scarcely any other in the whole 
of Greenland. The weeping birch, B. pendula, by 
long odds the most beautiful of all the birches, is quite 
as far advanced as the commoner variety. Here and 
there upon the hills they stand like sentinels, and, be- 
cause of their milk-white bark, can be distinguished at 
long distances. Soon their fragrant leaves will develop 
and their supple boughs and branches tapering grace- 
fully downward. The alder, which Linnseus classes in 
the same genus with the birch, but looked upon as 
distinct by later authorities, is in vigorous condition 
— this being true of both the heart-leafed, cardifolia, 
variety and the common, glutinosa; its buds as ex- 
amined by the superintendent-gardener last" week 
being in quite as good condition as usual at this 
time of the year. The curious pin oak seems backward, 
and its pendulous boughs have not yet their wonted sup- 
pleness. The Austrian pines are in bloom, the cones 
ear-dropped and springy. The China elm from the 
Caucasus, almost an evergreen, looks as if winter had 
not yet come, and the greatest rigors could not dim its 
coloring. The beautiful, wide-spreading beeches, of 
which the park contains a large number, are visibly 
showing the effects of spring, but, because planted so 
near together, have little chance for vigorous life. 
This tree, even under favorable conditions, does not 
do as well here as in Europe, notably in England, 
where the Burnham beeches have attracted universal 
attention because of their growth. A new system has 
lately been adopted at the park for preventing heavy 
trees, divided into two toppling parts, from splitting. 
Heretofore, the system was to fasten an iron band 
under the crotch — a pernicious system, be it said, be- 
cause leading to what might be called strangulation ; 
for the growth of a tree takes place from the inner 
bark, or cambium layer, a name given to the viscid 
mucous secretion interposed between the wood and 
bark, and contained in delicate forming and growing 
cells. The new mode is to run an iron bolt through the 
trunk at the notch, with washers and nuts at either 
end, and it is said this is not in any wise injurious. No 



means has yet been found to stop the ravages of the 
elm beetle, which last year did a great deal of mischief, 
wholly consuming the leaves of many of the elms, and 
at times attacking other trees. 



How to Light a Lamp with a Snowball and tbe 
Like.' 

The National Educator gives the following three cu- 
rious experiments, which may not be new to the profes- 
sional chemist, but will be of interest to the chemist 
student. 

When a small piece of potassium, the size of half a 
grain of corn, is dropped into a tumblerful of water, 
some of the oxygen of the water leaves its hydrogen, 
owing to the intense heat which the chemical action 
produces, and combines with the metallic potassium, 
causing a violet bluish flame. When the piece of po- 
tassium is placed on the wick of a coal oil or alcohol 
lamp, the flame produced by touching the potassium 
with a bit of snow or ice or a drop of water will in- 
flame it. 

Fire under water can be produced by placing a small 
piece of phosphorus in a eonically shaped glass filled 
with water, and some crystals of chlorate of potash 
covering the phosphorus, and then pouring through a 
long tube funnel, or a glass tube, a few drops of sul- 
phuric acid down on the mixture at the bottom of the 
glass. Tongues of flame can be seen flashing up 
through the water. The intense chemical action pro- 
duces sufficient heat to inflame the phosphorus under 
the water. Where there is sufficient heat and oxygen 
fire will burn, whether in air or water. 

The force of steam boiler explosions can be illus- 
trated by getting a tube made by a tinsmith, say half 
an inch in diameter, and closed at one end. Put a 
piece of ice the size of a cherry, or half a teaspoonful 
of water, into the tube and cork the open end tightly. 
Suspend the tube over a flame, so that tbe ice melts 
and is converted into steam. The cork will be forced 
out with a loud explosion. Candle bombs held over a 
flame will explode in a similar manner. Water will 
produce 1,700 times its volume of steam. 



Dangers or Insufficient Ventilation. 

One of the great evils of civilization lies in the crowd- 
ing together of large numbers of persons in confined 
spaces. This is especially the case with schools and 
with factories, but is not limited to those instances. It 
has always been known that such crowding was un- 
healthy, but the exact amount of evil resulting is 
necessarily difficult to estimate. 

Very recently Brown-Sequard has proved by actual 
chemical analysis that tbe air expired by a healthy 
person contains a poison, not a microbe, but a distinct 
chemical poison. 

In factories, as usually arranged, there must inevit- 
ably be much evil done by the breathing of other peo- 
ple's breaths all day long, six days in the week. Brown- 
Sequard considers it a principal cause of consumption. 

The only remedy lies in effectual ventilation, and 
there can be no doubt that in factories, schools, and all 
other places in which many persons live and work or 
study in confined space, the ventilation should be much 
better than it is. In some factories the air is so bad 
that persons unaccustomed to it are rendered faint. 
What, then, must be the effect on those who live in it ? 

I would wish, therefore, to appeal urgently to those 
who have the direction • of schools and factories to in- 
troduce really effective ventilation. They have the 
health, even the lives, of large numbers in their 
charge, and cannot escape this great responsibility. 

M. C. L. 

— — ' •» < • > «» ' ' ; —— 

Hot Water for Plants. 

It is a fortunate circumstance that a plant will en- 
dure a scalding heat that is fatal to most of its minute 
enemies. Water heated to the boiling point, poured co- 
piously over the stem of an enfeebled peach tree, and 
allowed to stand .about its collar, will often have the 
happiest restorative effects. Trees showing every 
symptom of the yellows have often been rendered lux- 
uriantly green and thrifty again by this simple means. 
The heat is presumably too much for the fungus 
which had infested the vital layers of the tree, im- 
mediately under the outer bark. 

The London florists recommend hot water, up to 145° 
Fah., as a remedy when plants are sickly, owing to the 
soil souring — the' acid absorbed by the roots acting as 
a poison. The usual resort is to the troublesome job 
of repotting. When this is not necessary for any other 
reason, it is much simpler to pour hot water freely 
through the stirred soil. It will presently come through 
tinged with brown. After this thorough washing, if 
the plants are kept warm, new root points and new 
growth will soon follow. 

A lady friend had a fine calla in a three-gallon pot, 
which showed signs of ill health. On examination the 
outer portion of the filling was found mouldy, it 
being in large part fresh horse manure. As repotting 
was inconvenient, the plant being in flower, hot water 
was freely used. It killed the mould, and the plant 
began to revive and was soon all right. — VteWs 
Monthly. 
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POSITION OF THE PLANETS FOE AFEIL. 

MARS 

is morning star until the 11th, when he becomes even- 
ing star. He will be a beautiful object throughout the 
nights of April on account of his ruddy light, brilliancy, 
and the warlike aspect to which his name is due. His 
approach to Spica, his bright companion, will be plainly 
perceptible. Oh the 13th he will meet and pass Spica 
about 4° north. After that time he will recede from 
the star. The opposition of Mars, which occurs on the 
11th, gives the reason for his present importance among 
the planetary brotherhood. He is then at his least dis- 
tance from us, the earth is between him and the sun, 
and he rises at sunset and is visible the entire night. 
Mars rises on the 1st at 7 h. 15 m. P. M. On the 30th 
he sets at 3 h. 59 m. A. M. His diameter on the 1st is 
16", and he is in the constellation Virgo. 

URANUS 
is morning star until the 4th, and then evening star. 
He is in opposition with the sun on the 4th, and will be 
at his best for observation with the naked eye — for 
those who are blessed with special visual power. If the 
unaided eye fail to find him, a telescope will bring him 
out northwest of Spica, and not very far from Mars. 
He must be looked for in the southeast soon after sun- 
set. Uranus rises on the 1st at 6 h. 28 m. P. M. He 
sets on the 30th at 3 h. 53 m. A. M. His diameter on 
the 1st is 3\8, and he is in the constellation Virgo. 

SATURN 
is evening star. He is in quadrature with the sun on 
the 19th, and is near the meridian at sunset. He is 
stationary about the 1st of the month, and then moves 
eastward, retracing his path in the heavens. He is easy 
to find east of Pollux and Procyon, though his brilliancy 
is lessening as his distance from the earth increases. 
Saturn sets on the 1st at 2 h. 39 m. A. M. On the 30th 
he sets at h. 48 m. A. M. His diamater on the 1st is 
17\8, and he is in the constellation Cancer. 

JUPITER 
is morning star. There is no need of pointing him out 
to observers of the southeastern sky, at 11 o'clock on 
the 1st and at 9 o'clock on the last of the month. He 
is then seen rising slowly above the horizon and tread- 
ing his starry path with stately step, the most brilliant 
star in the whole heavens. Even ruddy Mars pales in 
his presence. Jupiter rises on the lstat 10 h. 46 m. P. M. 
On the 30th he rises at 8 h. 42 m. P. M. His diameter 
on the 1st is 39". 8, and he is in the constellation 
Scorpio. 

VENUS 

is morning star. She is still brilliant in the eastern sky 
in the morning, but her luster grows dim as she ap- 
proaches the sun. She rises about half an hour before 
him at the close of the month. Venus rises on the 1st 
at 4 h. 50 m. A. M. On the 30th she rises at 4 h. 16 in. 
A. M. Her diameter on the 1st is 11". 6, and she is in 
the constellation Aquarius. 

MERCURY 
is morning star. He is in conjunction with Venus on 
the 13th, at midnight, being 1° 10' south. Mercury rises 
on the 1st at 4 h. 48 m. A. M. On the 30th he rises at 
4 h. 35 m. A. M. His diameter on the 1st is 7 ".2, and he 
is in the constellation Aquarius. 

NEPTUNE 
is evening star. He sets on the 1st at 10 h. 6 m. P. M. 
On the 30th he sets at 8 h. 18 m. P. M. His diameter 
on the 1st is 2'.4, and he is in the constellation Taurus. 
Mercury, Venus, and Jupiter are morning stars at the 
close of the month. Neptune, Saturn, Uranus, and 
Mars are evening stars. 



The Great Storm. 

The recent storm of "wind and snow proved fully 
as widespread and disastrous as the first reports indi- 
cated, and some roads were a full week or more in re- 
covering from it. Northern New England did not suf- 
fer exceptionally, and trains within 15 miles of Boston 
were kept running, but otherwise the blockade was as 
complete as indicated before. The newspapers have 
printed hundreds of columns of particulars, and have 
made mention of a great many derailments which will 
never get into our record, because the accounts are too 
vague. The New York Central had six or eight trains 
stalled between New York and Yonkers. Most or all 
of them were heated from the engine, and the heating 
systems acquitted themselves creditably, though the 
snow actually embedded the cars from the windows 
down. The two inner tracks in the Fourth Avenue 
tunnel and on the viaduct north of it were badly 
blocked, and an express train stood near 110th Street 
from Monday morning till Thursday night, though the 
passengers got out on Tuesday. 

The Boston & Albany had a train, from which the 
engine had been detached, stalled withjn eight miles of 
Springfield for about 46 hours. It contained 160 pas- 
sengers, whose necessities were relieved by a volunteer 
party of 40 men, who carried coal and provisions on 
their backs from the nearest village, two miles or more 
away. The conductor strove six hours to reach the 



nearest telegraph office, a third of a mile away, occu- 
pying 45 minutes going the last 70 feet. Many other 
trainmen in various places proved themselves heroes. 
Near Worcester, on the Boston & Albany, the engine 
of a steam-heated train, which left It and went for help, 
was unable to return, and the newspapers say that 
blankets for the passengers had to be carried from the 
city by horse power. A Shore Line express train was 
detained near Saybrook, Conn., 53 hours. 

The New York, New Haven & Hartford had about 
the hardest fight of all, the New York & New Haven 
division being blocked near Bridgeport until March 
16. Many telegraph poles were blown down, lodg- 
ing on the track, and one interlocking signal tower was 
demolished by the wind, killing a man. The Harlem 
division of the New York Central was nearly as badly 
off, and a snow plow, pushed by five engines, was de- 
railed in a huge drift near Amenia on March 16, killing 
five trainmen. A similar derailment occurred on the Le- 
high Valley Railroad, by which three men were killed ; 
and fatalities occurred in several other places. Twelve 
engines were reported derailed or disabled at one time 
in the yard at New Haven and fourteen at New Bruns- 
wick, N. J. Live stock froze to death in large num- 
bers on the Boston & Albany and elsewhere. At St. 
Johnsville, N. Y., 26 cars of hogs were unloaded and 
driven into the engine house. Reports about freight 
trains being covered out of .light at Indian Orchard, 
Mass., on the New York division of the Pennsyl- 
vania, and at other places seem to be literally true. 
Many branch lines had to be neglected, and 75 miles of 
the Long Island road were reported still blocked on 
Monday, March 19. . Among the trains derailed in 
the snow was the New York and Philadelphia " two 
hour train " on the Central of New Jersey, which runs 
70 miles an hour fdr a good portion of its trip. 

The stoppage of trains on the elevated roads in New 
York was primarily due to the density of the traffic ; 
that is, the frequency of the trains and their heaviness 
as compared with the power of the engines. Although 
the snow — with some rain to make it sticky — accumu- 
lated very fast, the main track could have been kept 
clear simply by the passage of trains, if storms of this sort 
were at all common and had been expected. The short- 
ening of the trains, or the addition of pushing engines, 
would have kept the road open. But with trains fol- 
lowing each other so closely, a blockade of a half hour, 
or even less, at a single point sufficed to stop a score or 
two of other trains, and then their fate was settled, for 
several hours at least. At the terminal stations, where 
there are several parallel tracks and the platforms make 
the conditions somewhat similar to those in alarge yard 
of a surface road, there was a large accumulation of 
snow, so that switches became clogged and nothing 
but an extra force of shovelers and sweepers could cope 
with the situation. 

As a good many railroad men have had new experi- 
ences in the line of " snow bucking," and as some of 
those who are older have had very unfortunate experi- 
ences in this storm, we print below the rulesof the 
Northern Pacific for the guidance of its trainmen. It 
will be seen that running snow plows is not regarded 
out there as boys' play by any means. It will be un- 
derstood that these rules are for use with common 
plows, not the rotary shovel. 

INSTRUCTIONS TO BE OBSERVED IN CLEARING THE 
TRACK OF SNOW AND ICE. 

When two or more engines are coupled together, the 
forward engine will (except in case of danger, when 
any engine will signal) be considered the signal engine, 
and the direction the forward engine is going will gov- 
ern all others in the gang. 

When starting for or backing out of a snow drift, the 
forward engineer will first place his lever in proper po- 
sition, and then signal the other engines. The second 
engineer will answer the signal first given only when 
entirely ready to give his engine steam. The third en- 
gineer will answer the signal of the second engineer only 
when entirely ready to give his engine steam, etc. The 
last signal given will govern all engineers in giving 
steam to their engines, which must be done on the in- 
stant. 

In ease a following or assisting engine is employed, it 
will keep at least one-half mile in the rear of snow gang, 
and be prepared to move forward the instant required. 
Five blasts of the whistles is a signal for following en- 
gine to move forward to assist snow gang, and the sig- 
nal should be answered by the same signal. 

In case engines become fast in snow bank, it is best 
to shovel out one of them at a time, and clear the track 
of snow. The released engine then becomes a helper 
for the others. 

In running for snow banks, engineers must, in ab- 
sence of express orders as regards speed, use their best 
judgment, considering the condition of track and 
bank. When snow is badly packed and frozen, the 
edge of drift should be broken to allow plow to follow 
under with safety. In absence of an experienced con- 
ductor, head engineer will frequently examine snow 
banks before running, and especially when snow is 
deep or badly drifted upon one side of track. 

It is useless to run into snow banks with low steam, 



and engineers will therefore pay particular attention to 
having full boiler pressure before making a run. 

On regular snow-bucking expeditions the pilots of 
pushing engines must be removed, and engines thor- 
oughly equipped with substantial drawheads, firmly 
bolted. Also an extra supply of links and pins, and 
the coal in the tender well covered with tarpaulin. 

Snow plows running ahead and on time of passenger 
trains will pull beyond the station building and await 
the arrival of the train before proceeding. 

Everybody interested must understand that plow en- 
gines cannot use headlights, and that the shoe of the 
plow is liable to crowd torpedoes off the rail without 
exploding, and the frequent use of the injector in low 
temperature blinds the engineer by steam, thus re- 
quiring the greatest possible care in flagging plow en- 
gines. 

In blizzards, when it is necessary to follow the plow 
closely, engineers of following trains willallowasmuch 
time as possible between the plow and the following 
train. All engineers should mark the bad cuts, and in 
severe storms every precaution' should be taken to as- 
certain if the plow engine is through the cut or has had 
time to get a flag back. Particular attention is called 
to this rule. 

No man is worth anything in snow plow gang who 
has not perfect confidence in himself, engine, and plow. 
Any one who does not feel this is requested to inform 
his superior. — Railroad Gazette. 



They Should. 

The following unsolicited notice of our several pub- 
lications we came accidentally across the other day, in 
looking through the pages of our lively Western con- 
temporary, the Dubuque Trade Journal. 

Not that editorial encomiums on our different pub- 
lications are an unusual thing, for seldom a day passes 
without several publications reaching this office, con- 
taining very complimentary sayings, but our Iowa 
contemporary expresses so much in so few words, and 
says it so well, we claim the indulgence of our readers 
for occupying their space in reproducing our contem- 
porary's statement. 

" Everybody knows the Scientific American. It 
abounds in attractive illustrations and is always filled 
with entertaining and instructive matter in science and 
art, especially in the departments of mechanics, inven- 
tion, engineering, and general industrial progress. The 
experience and improvement of over forty years of 
growth have placed it in the forefront of excellence in 
its line. To thousands of readers it brings a weekly 
budget of all that is new and interesting in the realm 
of evolving thought, contrivance, and utility. The 
Supplement also published is an outgrowth of the 
enterprise demanded by necessary incursions in fields 
profound, erudite and expanding, where truths sojourn 
more reconditely and are to be found only by the aid 
of a higher analysis and the potent grasp of a more 
complicated deductive logic. 

" As said above, everybody knows the Scientific 
American, yet everybody does not take it. Neverthe- 
less, they should. The three publications issued by 
Messrs. Munn & Co., New York, are the Scientific 
American, the Scientific American Supplement, 
and the Scientific American Architects and 
Builders Edition, prices a year, respectively, $3.00, 
$5.00, and $2.50. They also conduct a large and relia- 
ble patent office business and furnish a handbook for 
inventors.'' 



Engineer Slingerland's Reports on the Assembly 
Chamber Celling, Albany, N. Y. 

In our description of the work on the defective ceil- 
ing in the State Capitol at Albany, N. Y., in the 
Scientific American of March 10, we inadvertently 
omitted mention of the fact that Mr. W. H. Slinger- 
land, C.E., had made three several examinations and 
reports on the work. As long ago as 1882 Mr. Slinger- 
land warned the Legislature of the dangerous condition 
of the Assembly chamber ceiling, and in his third re- 
port on the subject, last year, he recommended its re- 
moval and that it be replaced by a wooden ceiling. All 
the examinations since made have fully confirmed the 
correctness of the original observations and reports of 
Mr. Slingerland. 



Professor Baird's Generosity. 

A commendable characteristic of the late Spencer F. 
Baird, Secretary of the Smithsonian Institution, was his 
generosity shown toward the young men under him 
in the Institution. He was carefully scrupulous that 
his assistants should receive their full share of the 
honor due them as co-workers with him. In this par- 
ticular, he was not in the least like Sir Humphry 
Davy, who was so jealous of his assistant Faraday that 
the fact became part of the latter's biography. 

Major Powell, in a recent issue of Science, bears wit- 
ness to Professor Baird's generosity toward his young 
assistants, and adds that, when on the track of valua- 
ble information, with the end to be /gained almost in 
sight, he was known to turn over tSe "examination to 
some young assistant, that he might have the credit 
of completing the work. 



©1888 SCIENTIFIC AMERICAN, INC. 



210 



gmntxfu %mmtm. 



[April 7, 1888. 



Reduce tbe Postage. 

The New York Journal of Commerce and a great 
many other influential newspapers, we are glad to see, 
are advocating the proposed measure for reducing 
letter postage to one cent. They justly take the 
ground that, with the large surplus in our treasury, 
the post office business of the country need not be made 
self-supporting. There are other branches of the 
government in which the people at large are not di- 
rectly benefited, which do not earn anything for their 
support. They live on the money collected through 
the treasury and interior departments, of which the in- 
ventors of the country pay an unjust proportion. A 
great deal might be said in favor of free postage, as an 
educational factor, but what the public will be satisfied 
with for the present is a reduction of letter postage to 
one cent, which measure Congress should not stop to 
discuss, but put in train for early passage. 

4H I > 

Trade Marks Prosecutions. 

A very interesting trade mark case has just been con- 
sidered judicially at Sheffield, England. A local firm 
of cutlery manufacturers were summoned by another 
firm for using ''Al,"which they contended was their 
trademark. For the defense it was urged that " A 1 " 
was merely a description of quality, and ought not to be 
registered as a trade mark any more than " First rate," 
"High class," or" Superior." The fact remained, how- 
ever, that"Al" had been registered. The firm who 
were summoned pleaded that when they struck " A 1," 
they never for a moment imagined it was a trade 
mark, until one day they read of it in a trade organ. 
They.then immediately ceased striking it, ground the 
mark out of their blades, and destroyed the tool. A sin- 
gle specimen found on their premises must, they say, 
have been overlooked, for the police in their search 
failed to find any others, or to elicit any information 
which would indicate that they intended to strike the 
forbidden " A 1." The Sheffield stipendiary, exercising 
his common sense, accepted the explanation and dis- 
missed the summons. It certainly would be intolera- 
ble, remarks our informant, if the merchandise marks 
act, which was passed to prevent fraud, were to be 
used as an engine of oppression against honorable firms 
who were in ignorance of the existence of the trade 
mark they were charged with using. 



HAWLEY'S IHFBOVED EAILWAY TIE. 
A railway tie which can be quickly and securely | 
placed in position, and with which the rail will be 
continuously supported throughout the length of the 
track, has been patented by Mr. Charles P. Hawley, 
of No. 510 West 153d Street, New York City, and is 
illustrated herewith. Figs. 1 and 2 show a side eleva- 
tion and plan view of the tie, which has an inverted 
T-shaped body with horizontally flanged top, as shown 
in section in Fig. 4, the flange being recessed to re- 
ceive the rails, and following the rounded ends of the 
vertical web of the tie to form a stay for its ends, as 
shown in Fig. 3. The ties are connected by a bridge, 
as shown in Figs. 12 and 13, consisting of two parallel 
and spaced plates having stepped ends, Figs. 5 and 6 



Prizes Offered for Hospital Furnishing. 

The present ex-Empress of Germany last year placed 
at the disposition of the Red Cross Society the sum of 
$1,500, and three gold and nine silver medals, to be 
awarded for the most meritorious efforts in bringing 
forward something beneficial in the care of the sick and 
wounded. The society has determined to award these 
gifts in the form of prizes for the best interior furnish- 
ing for a movable hospital, indicating the articles most 
appropriate, and the best way of obtaining and putting 
them into use for the fitting up of a portable hospital 
barrack designed for a given number of sick and 
wounded patients. The articles designed for com- 
petitive prizes must be sent before August 15 to the 
executive committee of the General International Ex- 
hibition, Brussels, Belgium. Requests for further in- 
formation may be addressed to J. B. Hubbell, Wash- 
ington, D. C, or Judge Joseph Sheldon, New Haven, 
Conn. 



Tbe Secretion from Roots. 
Recent investigations on this subject undertaken by 
Dr. Hans Molisch have shown that the acid secretion 
from the roots of plants attacks organic even more 
powerfully than inorganic substances, not merely dis 
solving them, but causing in them important chemical 
changes. It exercises both a reducing and an oxidizing 




HAWLEY'S BAIIEOAD TIE, PAST WOOD. 

power. It stains guaiacum blue. It oxidizes tannin and 
humin substances, and hence greatly promotes the de- 
composition of humus in the soil. It transforms cane 
sugar into reducing sugar, and has a slight diastatic 
action. Plates of ivory are corroded by it. The root 
behaves in many respects like a fungus, especially in 
the fact that the fungus alters the organic constituents 
of the soil by definite excretions, and causes their more 
rapid decomposition. This root secretion does not 
merely impregnate the epidermis, as has been generally 
supposed, but is often excreted over its surface in the 
form of drops. 
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City men as it has on Sir John Lubbock, great results 
would follow. 

Scientific men want the enterprise of business men, 
ind, according to Sir James, business men would lose 
nothing of their efficiency for an admixture of the sci- 
entific element. A little more push or enterprise on 
the part of Sir Humphry Davy and Mr. Faraday 
might have anticipated by a generation the discovery 
of anaesthetics, or on the part of Dr. Cummings, a pro- 
fessor of Cambridge, the discovery of the telegraph. 
It seems a trite occupation to go on observing and ob- 
serving. But, trite as it is, it must be persevered in, and 
men of authority must speak it out plainly, though few 
can hope to catch that felicitas verborum which is such 
a gift in Sir James Paget, and of which the following 
sentence is an illustration : " We all of us know a con- 
siderable number of persons who would not for their 
lives tell a lie, but who, nevertheless, always seemed 
as if for their lives they eould not tell the exact truth." 

Loose observation of what is before us, and loose 
statement of what we think we observe, are the clogs 
of science. Better be like John Hunter, slow in articu- 
lation and embarrassed in public speech; than be su- 
perficial in observation and fluent in tongue. Our 
profession, perhaps, misuses the gift of speech and 
rhetoric less than all others. In some departments 
words seem to have taken the place of deeds. But in 
our calling, too, there is room for more care in ob- 
serving and narrating facts. Let nobody begin this 
great discipline lightly. It cost John Hunter much. 
He slept less and worked more than any other man of 
his time. And this is the price of getting at facts. At 
least, this is what he had to pay who, according to 
Sir James, was "the master of all the science in his 
own profession — the greatest observer, the greatest 
thinker, on the whole, we have ever had." The exten- 
sion of university teaching will be a blessing if it can 
spread the desire to imitate such men as Hunter and 
Darwin. It will, indeed, add to the happiness and use- 
fulness of life. — Lancet. 



HAWLEY'S METALLIC BAILBOAD TIE. 

showing side and end views of the bridge. In the re- 
cess of the tie in which the rail is supported is a 
transverse plate, on which rest wood beams, upon 
which the rails are laid and held by a spring clamp, 
as shown in Fig. 7, Figs. 8 and 9 being end views of 
the rail clamps, and Figs. 10 and 11 showing the fish 
plate and its method of attachment. Figs. 14, 15, 
and 16 are side elevations of the tie, illustrating modi- 
fied forms of securing the rail, Figs. 17, 18, and 19 
showing the spring plate employed in connection 
therewith. 

As a modification or improvement of this tie, a con- 
struction is provided partly of metal and partly wood, 
so designed that when the wood becomes decayed the 
tie can be easily taken up and new wood substituted. 
By this invention a metallic tie is adapted to rest 
upon a wooden block or plank, and be bolted thereto, 
as shown in Fig. 20, Fig. 21 showing a form of clamp- 
ing plates preferably used in connection with the ends 
of the tie. 

In order that the tie may be easily withdrawn 
from under the track and replaced without disturb- 
ing the movement of the rolling stock, a supporting 
plate or bar, shown in Figs. 22 and 23, is adapted for 
use with the tie, Fig. 24 showing one of these rail-sup- 
porting plates in position, and Fig. 25 illustrating a 
track supported upon the improved tie, with one tie 
in position for withdrawal. These ties offer a perfect 
form for strength and lightness, and to be held se- 
curely by the ballast. 
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Remarkable Discharge of Atmospheric Electricity. 

A correspondent of the Electrician writes as follows: 
"A most violent discharge of electricity was observed 
on board the Danish steamer Constantin, coming from 
Newcastle and bound for Copenhagen, on Friday 
morning, February 10, when about 160 miles distant 
from the English coast. Although the thermometer 
was at freezing point, thunder and lightning began some 
way off, between 4 and 5 o'clock A. M. At about 6 
a tremendous report was heard, sounding like thunder, 
and the captain describes the appearance of the vessel 
as if it were shrouded in a mass of bright red flames, 
which lit up the surrounding waves. The phenomena 
was all the more surprising as the thunder and light- 
ning appeared to be at some considerable distance from 
the steamer, and it could not be compared to an 
ordinary thunder clap and lightning flash, being far 
too violent and no regular flash of lightning being seen. 
The shock was so great that several men in various 
parts of the ship were knocked down, and the first en- 
gineer was under the impression that a boiler explosion 
had taken place. The whole thing only lasted a 
moment, but it was attended by a violent wind, and 
St. Elmo's lights were seen on the tops of the masts and 
elsewhere. On arriving at Copenhagen,, the captain 



The Study of Science. 

Nothing could well be more forcible than Sir James 
Paget's exposition of the advantages of the study of 
science, and his vindication of even " a little know- 
ledge," so that it be real and true as far as it goes, 
and has been made the property of the mind by a pro- 
cess of self-verification. Sir James Paget claimed for 
the study of science that it included the teaching of 
the power of observation, the teaching of accuracy, 
and, lastly, the teaching of the methods' by which we 
can pass from that which was proved to the thinking 
of that which is probable. The rarity of the faculty 
of sound and deep observation, and the difficulty of 
accuracy, were well stated. It is indeed one of the de- 
fects of our common systems of education that so little 
attention is given to the cultivation of a faculty of es- 
timating evidence, such as is the chief and great ad- 
vantage of the study and practice of law. 

Another quality in which scientific men are apt to 
be deficient, according to Sir James, is that of enter- 
prise. The love of truth is a fine thing for the sake 
of truth itself, but the enterprise that seizes truth for 
the sake of its uses, that takes hold of it at its practi- 
I cal point and applies it to great human and public pur- 
poses, is a great faculty, and was fitly praised at the 
Mansion House — that center of the enterprise of the 
world. Sir James evidently thinks that if the con- 
tagion of science could take effect on a few more of our 
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HAWLEY'S EAILROAD TIE SUPPORTING BAIL FOE 
WITHDBAWAL OF TIE. 

found his suspicions confirmed of alterations having 
taken place in the deviation of the ship's compasses. 
The alterations were greatest on S.S.E. and N.N.W. 
courses, where the deviation, from having been 7 de- 
grees westerly, had become 5 degrees easterly. The 
vessel was, when the electrical discharge took place, 
steering E. to N"." 

*iii » 

The export of breadstuffs from the United States 
in 1887 amounted in value, says the Mechanical News, 
to $158,301,708, against $148,123,020 in 1886. 
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A SAFETY ATTACHMENT FOB ANCHORS. 
A device capable of ready attachment to an ordinary 
anchor, whereby when the anchor is fixed in the bottom 
it cannot be detached by entanglement with the cable, 
while the anchor may be catheaded in the usual man- 
ner without inconvenience, has been patented by Capt. 
Nelson Smith, and is illustrated herewith. The inven- 
tion consists in pivoting a triangular frame to the 
shank of the anchor between the flukes, the frame 
being so made that it will guide the cable clear of the 
non-embedded fluke without regard to the position of 
the ship, the bars forming the base of the frame hav- 
ing a rounding surface, and extending at such distance 
downward as to be under all conditions below the plane 
of the under side of the flukes. The inventor has had 
this attachment in practical use for a year, and it is 
found to work satisfactorily. For further particulars 




SMITH'S SAFETY ATTACHMENT FOB ANCHOBS. 

with reference to this invention address Capt. Nelson 
Smith, care of Mr. L. Heine, Bellmore, Queens Coun- 

ty, N.T. ^ 

AN IMFBOYED STACKEB. 
A simple and effective apparatus for stacking hay or 
grain in the field, and one easily moved about and set 
up in place, has been patented by M. A. Heinlen, of 
San Jose, Cal., and is illustrated herewith, being shown 
as set up for use and in a closed or folded position. A 
suitably constructed derrick is provided in connection 
with a truck, and to erect the derrick, guy ropes, at- 
tached to a plate on top of the derrick post, are fastened 
to stakes driven in the ground, and the truck is moved 
slightly forward. The derrick frame is raised or lowered 
as desired by a windlass, the derrick arm being also 
moved into a horizontal or inclined position by another 
.windlass, both of which are mounted near the lower 
end of the derrick post. The fork rope passes over 
pulleys on the derrick arm and post, and thence over a 
pulley hung on a link supported by arms secured to 




Bronze Tests. 
There have been completed at the Watertown 
Arsenal some interesting tests of alloys, which the 
government had ordered, with a view to getting the 
best possible material for the screws for the fifteen or 
twenty new war ships now building. The results are 
as follows: 

ALUMINUM BRONZE AND BRASS. 



Bronze Composition. 

Copper and 8 per cent Al and Si... . 
Copper and 10 per cent Al and Si. . . 
Copper and £% per cent Al and Si. . 
Copper and 7Jij per cent Al and Si. . 

Copper and 7 per cent Al and Si 

Copper and 8% per cent Al and Si . . 
Copper and 9 per cent Al and Si ... . 
Copper and 10)4 per cent Al and Si. 

Brass Composition. 

Copper and SH Al, 3%% per cent Zn 
Copper and 3% Al, 33)6 per cent Zn 
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GOVERNMENT GUN BRONZE. 



Copper 88, tin 10, zinc 2, per cent 
Copper 88, tin 10, zinc 2, per cent 
Copper 88, tin 10, zinc 2, per cent 
Copper 88, tin 10, zinc 2, per cent 
Copper 88, tin 10, zinc 2, per cent. 
Copper 88, tin 10, zinc 2, per cent 
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All bars were 22 inches in length by 1% inches in dia- 
meter, and 10 inches or 15 inches between elongation 
marks. The government gun bronze was made at the 
navy yard, and is the material that has been used uni- 
versally in both the army and navy departments in 
the construction of all bronze cannon, propeller wheels, 
gun carriages, etc., for the past fifty years.' The above 
tests were made at the Watertown U. S. Arsenal, 
Watertown, Mass., under the auspices of the United 
States Navy Department, during the week ending 
December 13, 1887.— Jour. Franklin Institute. 



Secrets of the Brandy Industry. 

In a recent report from Mr. Vice-Consul Warburton, 
some suggestive statements are made as to the condi- 
tion of the brandy industry in the department of the 
Charente-Inferieure, from which, before the vine 
failure, a considerable portion of the brandy exported 
to this country (England) was derived, although 
much also came through Cognac, which is the head- 
quarters of the trade. Mr. Warburton states that in 
1875 the department produced 200,000,000 gallons of 
wine, a great part of the surplus over the local con- 
sumption being converted into brandy. In conse- 
quence, however, of the ravages of the phylloxera 
the produce has gradually fallen off, until in 1886 it 
was reduced to 13,000,000 gallons.' As the local con- 
sumption of wine in the department is estimated at 
12,000,000 gals., it will be seen there must have been 
comparatively little left for brandy making. In fact, 
Mr. Warburton says that pure brandy has become 
very scarce and difficult to get in the department, 
most of what is sold being mixed with beet root or 
cheap German spirit, while the latter is very often 
sold as cognac without any mixture at all. Mr. War- 
burton significantly adds that. the supply of " cognac" 
is very limited and must diminish every year, so that 
if the trade in the reputed article continues to go ou 
much the same as it did before the failure of the vines, 
it will be evident that fraud is on the increase.- 1 - Phar- 
maceut. Journal. 



AN IMPBOVED STEP LADDEB. 
A step ladder in which the two hinged main limbs 
are made capable of simultaneous expansion and con- 
traction has been patented by Mr. Alfred M. Whiteley, 
of Atlanta, 6a., and is illustrated herewith. Both the 



HEINLEN'S STACKEB. 

the truck frame, and by a link adapted to be secured 

to stakes driven into the ground under the truck. The 

team used for pulling the machine is then attached to 

the lower end of the fork rope, a fork of any approved 

construction being secured to the outer end of the rope, 

when the fork and rope are manipulated in the usual 

manner. 

< << i i» 

Failure of Bollt-up Gnus. 

No less than ten of the large 9"2 guns made for the 
British government have recently failed at test, the 
inner tubes of nine having been split and the outer 
casing of the other fractured. This, we believe, is the 
style of gun that has of late been so urgently advo- 
cated by certain of our army and naval officers as 
necessary for adoption in this country, to the exclusion 
of all other kinds of ordnance. In the opinion of 
these wise men, all people who hinted at anything else 
were behind the age. 




WHITELEY'S STEP LADDEB 

step portion and the leg portion, instead of resting at 
their lower ends upon the ground, are fitted to be cap- 
able of sliding up and down within outer separate 
frame portions, thus providing for the bodily extension 
of the ladder at its front and back, the step section 
having a sliding rod and eye connection with one inde- 
pendent supporting frame, while the leg section has a 
sliding strap-like brace connection with another inde- 
pendent supporting frame. This construction gives 
great facility of raising or lowering the ladder, and of 
locking or holding it at different heights. 

m i ■ ii » 

AN IMPBOVED DBATJGHT EQUALIZES. 
A draught equalizer, more especially adapted for 
mowers and reapers requiring four draught animals, 
and so arranged that one animal is on the inside of the 




AN IMPBOVED LAWN MOWEB. 
A lawn mower made with a finger bar and a cutter 
bar reciprocating in the guard fingers of the finger bar, 
similar to an ordinary mowing machine, has been pa- 
tented by Mr. John F. Watermolen, of Green Bay, 
Wis. The main frame of the machine has front side 
pieces carrying a finger bar in front of the drive wheels, 
and bolted to a plate on one of the side pieces is a 
casing or housing inclosing gearing and a shaft for 
transmitting motion from a sleeve projecting from a 
clutch block on the axle to a shaft which reciprocates 
the cutter bar. This clutch block has a spring-actuated 
dog to engage with notches of the drive wheel for lock- 
ing the wheel to the clutch block on the forward 
movement of the machine, and disconnecting it on its 
backward movement, and the clutch blocks near each 
wheel on the axle are connected together by an inter- 
mediate clutch tube,, so that the power of both drive 
wheels, when the machine is moved forward, will be 
exerted to give a reciprocating motion to the cutter 
bar. The connections of the side frames of the ma- 
chine are such that they cannot be rocked upon the 
axle without lifting or lowering the cutter bar. 



FELL'S DBATTGHT EQUALIZES. 

pole while three are on the outside, is illustrated here- 
with, and has been patented by Mr. Michael Fell, of 
Everly, Iowa. A bracket is attached by a bolt to the 
pole, and extends at right angles thereto, a brace being 
secured by one end to the under side of the bracket, 
and held at the other end on the bolt, as shown in the 
sectional view, Fig. 2. From the outer end of the 
bracket a brace extends rearwardly, and is secured, to 
a bolt held on the pole, while a rod held by one end on 
the outer end of the bracket is pivoted or swiveled at 
its other end on a bolt secured to the draught beam, 
or to any other suitable part of the machine. This ar- 
rangement permits of an upward swinging motion of 
the pole with the equalizing attachment, and assures 
the equal draught of the four animals on the machine, 
avoiding all side draught. 




WATEBMOLEN'S LAWN MOWEB. 
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AN IMPBOVED TBAP. 
A trap designed to catch an animal and drop it out 
of sight, and which will automatically reset itself for 
the next animal, is illustrated herewith, and has been 
patented by Mr. John T. Moxley, of Owosso, Shia- 
wassee County, Mich. It consists of a bottom board or 




HOXLEY'S ANIMAL TBAF. 

floor, preferably placed on top of a vessel holding 
water, a tip board and trip block being pivoted in an 
opening in the floor. The tip board is made longer 
than the trip block, and the outer ends of both the 
board and block are counterweighted. The detent 
consists of a latch fitted in a horizontally rangingsocket 
in the tip board, and held by a screw, as shown in Pig. 
2, its outer end being held by a bearing on the under 
side of the board to fit into a notch in the side of the 
trip block catch, the arrangement being'sueh that the 
tip board will remain firm until the animal touches 
the trip block, when, be the touch ever so light, both 
the block and board will turn on their pivots, and the 
animal must fall through into the water. The gravity 
of the heavy ends of the tip board and trip block 
causes them to immediately reset themselves to normal 
latched positions, ready for the next animal. 

» * m > • 

Fractional Currency. 

The House of Representatives has passed a bill'to 
authorize the issue of fractional paper currency in de- 
nominations of 10, 15, and 25 cents, when demanded 
from the Secretary of the Treasury. This will be wel- 
comed by the public as a great convenience in the 
transmission of small sums of money by mail. It is 
found in practice that the postal note system now in 
vogue is inconvenient, as compared with fractional cur- 
rency. ' The postal notes can only be obtained and paid 
at money order offices, which only number 14 per cent 
of all the post offices. It would add to the convenience 
if denominations of 5 and 50 cent pieces were printed. 

* t * i » — 

AN JIMPBOVED . POCKET WEIGHING SCALE. 

A scale in which the parts are so constructed that 
the beam and pan may be folded down to rest within 
a case of such size that it may easily be carried in the 
pocket, is illustrated herewith, and has been patented 
by Mr. William R. Watt, of Somerville, Tenn. To the 
bottom of the case is secured a post, with which is 



catch, and allows the pan to be folded down. A 
spatula is held against the rear side of the case by a 
post or pin, affording a handy implement for manipu- 
lating medicines, etc. 

^<n» 

Patent Medicine*. 
The Medical Record extracts from an address of Pro- 
fessor Chandler, in which he says : "These firms of 
manufacturers of proprietary medicines, nine out of 
ten, live solely by the newspapers, and sometimes are 
admirably managed. 1 know some establishments in 
which there is a regular staff employed. I know some- 
thing about them, because they try to bribe me to 
certify to the value of their concoctions. As I say, 
there is a regular staff. There is the literary man, who 
writes the letters, giving marvelous accounts of marvel- 
ous cures. There is the artist, who shows the patient 
before and after taking twenty-two bottles of the medi- 
cine; there is the poet, who composes poems upon the 
subject ; there is the liar, who swears to what he knows 
isn't true, and the forger, who produces testimonials 
from his own imagination. Without exaggeration, I 
should say that nine out of ten of these proprietary 
medicines are frauds, pure and simple. The real busi- 
ness is advertising for dupes. The medical part of it is 
but a side issue. I am pretty sure, if I were to pound 
np brickbats, and spend a hundred thousand dollars in 
offering it at a dollar an ounce, as a sure cure for some 
disease which cannot be cured, I should get back at 
least a hundred and ten thousand dollars, thus giving 
me ten thousand dollars for my trouble. Nine-tenths 
of the medicines sent out in this fashion have no more 
curative.properties'than brickbat dust." 



AN IMPBOVED NUT LOCK. 
A nut lock especially designed for railroad use, and 
which may be readily applied in connection with the 
ordinary fish plates, is illustrated herewith, and has 
been patented by Mr. John B. Crossley, of Clay Center, 
Kan. It consists of an angle plate of thin metal, about 
equal to the length of a fish plate, its height nearly 
corresponding to the distance between the upper face 




AN IMPBOVED SLEEVE STAT. 
A device for holding the sleeve in place on the arm 
when another sleeve is being drawn over it is illustrated 
herewith, and has been patented by Mrs. Abby M. 
Terry, of No. 269 Vernon Avenue, Brooklyn, N. Y. It 
consists of a sleeve strap, one end of which is folded or 
fastened over a U-shaped hook, adapted to engage an 
eye or loop on the other end of the strap, there being a 
hand string for drawing the hook from the eye, after 
the sleeve is in place, whereby the strap is completely 



^P^s 




CBOSSLEY'S NUT LOCK. 



of the rail base and the under surface of the tread, Pig. 
3 showing its form and Pig. 2 being a side view of the tie 
bar. The device is simple and cheap in construction, 
and can be readily applied or removed. For further par- 
ticulars, address Mr. Chas. Crossley, Clay Center, Kan. 




WATT'S POCKET WEIGHING SCALE. 

connected the scale standard, by means of a pin, the 
lower end of the standard being slotted. The upper 
end of the standard is also slotted to receive the scale 
beam, mounted on a pivot pin, one end of the scale 
beam carrying a block to which the pan is secured. 
The pan is held in horizontal position when in use, by 
a spring on the under side of'the beam, bearing against 
the block ; but when the scale is to be folded within 
its case, a quarter turn given to the pan withdraws a 



■ -»<«»«■ 

Three Sixes. 

Speaking of fires in this city, one occasionally hears 
the remark that the alarm sounded "three 
sixes." Now, what is meant by "three sixes" 
is an enigma to most persons. It is popularly 
supposed it is a general alarm, and will bring 
to the scene of action all the lire apparatus in 
the city. This is a mistake. The " three 
sixes '' are substantially equivalent to a double 
• third alarm. Fire and Water, a journal de- 
voted to the firemen's interests, explains that 
ordinarily a third alarm calls out an average 
of eleven engine companiesand four hook and 
ladder companies. The "three sixes"' sent 
out after a third alarm has been sent in will 
bring out, ordinarily, twenty -two engines, 
eight hook and ladder companies, two water 

P towers, the chief, two assistant chiefs, and sev- 
eral chiefs of battalions. These numbers might 
vary a little, according to the location of the 
Are. 

The full force of the New York City de- 
partment consists of fifty-five engine compa- 
nies, eighteen hook and ladder companies, two 
water towers, two fire boats, one chief of 
department, two assistant chiefs, and twelve 
chiefs of battalions. 




TEBBY'S SLEEVE STAY. 

loosened, and may be entirely withdrawn from the 

sleeve. 

<Hl > » 

Train Telegraphy. 

The practical value of the new system of telegraphy, 
by which messages can be sent from moving trains, was 
well illustrated by its workings on the Lehigh Valley 
Railroad during the recent great snow storm. In the 
accident near Three Bridges the induction train tele- 
graph operator was on board, and at once telegraphed 
back to Plemington for a wrecking train. Within a 
short time Superintendent Donnelly arrived, and dur- 
ing the entire day messages were sent to and from the 
wrecking train, and surgical relief was obtained. All 
the beleaguered passenger trains, every one of which 
was equipped with the new system, were located by 
means of train telegraphy, and provisions were sent to 
the hungry passengers. Belated passengers sent, dis- 
patches to anxious wives from the various stalled 
trains, and all the manifold business of railroading was 
carried on with celerity. More than 200 messages were 
sent back and forth over the single line of the company 
during the three days of delay. 

i The poles used to carry the line are only sixteen feet 
high, and they expose little surface to the storm. The 
messages are transmitted by induction from the metal 
roof of the car to the line, a distance of ten feet, and 
even when cars and line were both buried in the drifts 
no inconvenience was suffered, as the dry snow acted 
as a good insulator. 

4 ni» : 

AN IMPBOVED DOOB CLOSEB. 

A door closer of cheap and simple construction, not 
liable to breakage or to get out of order, has been pa- 
tented by Mr. George W. Rodecap, of Middletown, 
Ind., and is illustrated herewith. It consists of a metal 
cam lever fulcrumed to the casing, in connection with 



An approximate idea of the amount of manganese 
contained in steel can be ascertained by means of the 
magnet. A magnet capable of lifting 30 pounds of 
ordinary steel or iron will only lift a few milligrammes 
if the metal contains 20 per cent of manganese. So 
small a quantity as 8 per cent of manganese will nearly 
neutralize the magnetic attraction. 




BODECAF'S DOOB CLOSEB. 

a plate piece fastened to the door, in which is joiirnaled 
a roller. The lever may be weighted, to close the door 
automatically ; but its form is such as to give a power- 
ful leverage, which is exerted more strongly when the 
door is nearly closed. The device is more particularly 
adapted for use on doors having the face flush with the 
{ casing, and on heavy doors or gates a spiral spring may 
be used in connection with the lever, to increase its 
power. 
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THE SEED * CAENBICK FOOD LABOBATOEY. 

Our first page illustration represents a portion of 
Messrs. Reed & Carnrick's laboratory, apparatus, and 
machinery devoted to the manufacturing of Carnrick's 
Food for Infants, and Beef Peptonoids, located two 
miles south of Goshen, Orange Co., N. Y., in the mid- 
dle of the best milk district in the United States. The 
laboratory in which their other products are manu- 
factured is at Yonkers, N. Y. 

Carnrick's Food is composed of 45 per cent of pow- 
dered milk, 45 per cent of dextrine, and 10 per cent 
additional milk sugar. As soon as the milk is received, 
it is drawn into digesting tanks and brought to a tem- 
perature of 115 to 120 deg. Fahr. A freshly made ex- 
tract of the pancreas of the pig is then added, the milk 
being kept at the above temperature for sixteen 
minutes. Repeated experiments have shown that the 
digestion of the milk with an extract of pancreas of 
sufficient strength for sixteen minutes 'will render 
the casein of cow's milk partially a peptone and 
leave the remaining undigested portion light and floc- 
culent like the casein of human milk. When the 
manufacture of this food was commenced, compari- 
sons were carefully made with average samples of 
human milk. The extract of pancreas is made tor 
each batch from perfectly fresh sweetbreads. 

The partially digested milk is then raised to 200 de^ 
grees Fah., to entirely destroy any further activity of 
the digestive ferment, after which it is drawn into the 
vacuum pan, and evaporated nearly to the consistency 
of ordinary condensed milk. At this stage it is drawn 
from the ordinary condensed milk vacuum pan to a 
special vacuum pan, which contains revolving and mix- 
ing machinery, where the milk is combined with the 45 
per cent of dextrine and 10 per cent of milk sugar, form- 
ing a homogeneous mass, the evaporation being con- 
tinued till the water is practically removed. The pro- 
duct is then powdered and bolted as finely as ordinary 
flour. 

The dextrine is prepared by taking wheat flour and 
baking it into crackers, which requires the mixing of 
the flour with water, so that the starch granules will 
swell and be in a better condition for further conver- 
sion into dextrine. The crackers are then powdered 
and placed in a dextrine apparatus for six hours, sub- 
ject to a heat of 400 degrees Fah., which completes the 
conversion of the starch into soluble starch and dex- 
trine. 

Messrs. Reed & Carnrick commenced business twen- 
ty-four years ago, and their preparations are used ex- 
tensively by the medical profession in every civilized 
country on the globe. About three years since, they 
commenced the manufacture of Carnrick's Food for 
Infants. This preparation is entirely different from 
the various foods in the market in use for infants 
deprived of the breast milk, approaching so near hu- 
man milk in composition and digestibility that the de- 
mand has been unprecedented, and the manufacturers 
have been compelled to produce machinery that will 
turn out about ten times the quantity that was sold a 
year ago. They therefore concluded to erect their 
plant in the center of the most important milk district 
in the country, so that the milk would be absolutely 
pure and free from all possibility of contamination. 
The cause of the great mortality of infants in large 
cities, especially i.i ^he summer season, is unquestion- 
ably due, in a largp measure, to feeding infants con- 
densed milk composed of nearly one-half cane sugar 
and impure milk brought in from the country. 
There is a great deal of milk sold in large cities in hot 
weather that has undergone deleterious changes, and 
some of the infant foods in the market are composed of 
simply roasted flour and malt sugar. These must be 
added to cow's milk, or the child would starve. There 
are several preparations called milk foods which con- 
tain so little milk in proportion to the roasted flour or 
malt sugar that they also must necessarily be added 
to cow's milk. Carnrick's food for infants perfectly 
nourishes the child without the addition of cow's milk, 
and their mode of treating the milk is of such a cha- 
racter that it is digested as easily by the child as hu- 
man milk. 

The ingredients of milk are nitrogenous or flesh- 
forming matter, fatty or heat-giving and respiratory 
food, sugar, mineral matter or ash, and water. The 
butter and sugar of milk produce fat, being styled by 
physiologists heat producers. The casein or cheesy 
portion resembles the gluten, of wheat in composition, 
and belongs to the class of food substances termed flesh 
formers. The ash or mineral part of the milk is chiefly 
employed in forming the bones of the young it is des- 
tined to nourish. In point of nitrogen, or flesh-forming 
food alone, one gallon of milk is equal to one pound of 
lean meat, and two quarts are eaual to one pound of 
bread, while it takes eight pounds of potatoes to yield 
the equivalent of four pounds of milk. In estimating 
the nutritive equivalents, calculated according to the 
amounts of nitrogen in the dry substances, human milk 
being at 100, Indian corn stands at 100, wheat 119, beans 
320, cow's milk 237, and cheese 331. Cow's milk is 
composed of about eighty-six parts of water and four- 
teen parts of solid matter, the latter made up of 
about 4'1 casein, 39 batter or fat, 5 '2 sugar or 



lactin, and 0'8 of mineral substance. At first sight 
the proportion of water seems large, although this is 
all driven off in Messrs. Reed & Carnrick's preparations, 
yet eggs have 74 per cent of water, salmon 77, lean beef 
and mutton 72, fat beef and mutton 52, and potatoes 75 
per cent. As an article of food, therefore, milk is more 
economical generally than beef, its purely economic 
value in this respect being generally unappreciated by 
either the producer or consumer, as it contains all the 
elements of nutrition within itself, and in the most di- 
gestible form. The breed of cattle, nature of their food, 
and care and cleanliness in the handling of the product, 
are all important factors in determining the value of 
the milk ; but the facilities of the firm for obtaining 
milk of the very best quality, from their location at the 
center of the great dairy district of New York State, in 
Orange County, are unrivaled. 

The agreement made by the firm with those who 
furnish the milk used is in the form of a regular legal 
contract, and very strict in its provisions. It pro- 
vides that the milk shall be pure and unadulterated, 
and its temperature not to exceed 52* Fahrenheit, 
when kept at home ; that it shall not be produced 
from glucose, starch feed, brewers' grains, sprouts, 
slop feed, or any feed named and prohibited by the 
firm ; that the udder and teats of the cow shall be 
thoroughly washed or brushed before milking, espe- 
cially in winter, when stabling and stables shall be 
cleaned twice a day, and the cows are to be bedded 
with clean straw when stabled ; that all milk shall con- 
tain an equal amount of fat ; that all strainers, pails, 
and other vessels used in the handling of milk must be 
thoroughly cleaned immediately after milking, and 
that representatives of the firm shall have the right and 
privilege of entering the premises of those selling them 
milk and examining the manner of handling the milk, 
and the right to test the same ; that all night's milk 
delivered the following morning must be cooled im- 
mediately after milking, in water, remaining therein 
over night, and not be left in the stable after milking ; 
that the cows must have free access to pure, clean, and 
fresh water, and under no circumstances b.e allowed to 
drink from stagnant pools or go thirsty, while low 
places in pastures, where water may gather after heavy 
rains, must be drained or fenced in ; that only spring 
wagons must be used in delivering the milk to the 
works, to prevent churning, while all cans must be pro- 
vided with tight fitting covers and over these a canvas 
cover, such covers to be kept clean ; that in summer, 
before starting for , the works, a cloth wet with cold 
water shall be placed over the cans to keep them cool, 
as under no circumstances will the firm receive milk 
warmer than 64°; that in winter, when cows are milked 
in their stalls, the milk must be immediately removed 
from the stable, and out of reach of bad odors; and 
that the stalls and stables must be kept thoroughly 
clean, provided with good ventilation, and whitewashed 
at least twice every year. Great care must also be used 
to guard against freezing, for the firm will not accept 
milk that has been frozen. 

The above contract is enforced strictly in every de- 
tail, and the rules governing the care and feeding of 
the cows and the handling of the milk are based on 
those laid down by Prof. Vaughan for the production of 
perfect milk. A competent person is employed, who 
devotes his time to visiting, at irregular intervals, once 
or twice a week, those who supply the milk. 

Touching the value of ' ' Carnrick's soluble food,'' 
Prof. Stockbridge, of the Imperial College of Agricul- 
ture, Japan, in forwarding an order for a package, 
volunteered a specific and most emphatic testimonial. 
Prof. Stockbridge wrote that his baby boy, when 
about four weeks old, " showed signs of serious indi- 
gestion, passing material which analysis proved to be 
almost wholly unchanged casein. The most natural 
course was to attempt to remedy the difficulty by 
changing the diet of the mother, but, after two 
weeks of unsuccessful experiment, recourse was 
had to ' Carnrick's food,' followed by immediate 
disappearance of all digestive trouble. The an- 
alysis of the mother's milk showed that its 
nutritive ratio (relation of albuminoid to carbohy- 
drate constituents) was too low, the amount of fat and 
milk sugar present was not sufficient to enable the in- 
fant to digest the excess of nitrogenous food furnished. 
By supplying this deficiency by feeding soluble car- 
bohydrates, the proper nutritive ratio was restored, 
and the mother's milk, thus supplemented, afterward 
accomplishing all that could be desired, and all that 
was gained by the use of the ' Carnrick's food ' alone." 
The Professor adds that " the Carnrick food is as per- 
fect and efficacious in practice as its composition is cor- 
rect in theory, and appears to be compounded on thor- 
oughly scientific principles,',in this respect differing from 
most of the other articles placed on the market for 
similar uses." 



Leprosy. 

The question of the contagiousness of leprosy has 
again been raised by the action of the board of health 
of Philadelphia in fining a physician $100 for not hav- 
ing reported two cases of that disease which were under 
his care. The editor of the New York MedicalJournal, 
in commenting on this subject, claims that there is a 
mass of incontrovertible evidence to be found in medi- 
cal literature which ought to place its contagiousness 
beyond question. In the Sandwich Islands the phy-. 
sicians believe strongly in its communicability, and a 
number of instances are given which confirm this be- 
lief. One of these is that of a Belgian priest who lived 
in the leper settlement for the purpose of nursing*' and 
otherwise caring for those who, having the disease, 
were here isolated. The result is that the priest him- 
self is now a victim of the- disease. The medical at- 
tendants of these outcasts will not go near theiii with- 
out having their hands protected by gloves. The edi- 
tor of the journal quotes the opinions of other writers 
who agree with him in his views, and refers to the re- 
port of the English commission appointed by the Royal 
College of Physicians in 1867, which holds that leprosy 
is not contagious. He concludes by saying : 

" In the face of all this reliable evidence, a reasonable 
doubt can scarcely be entertained of the contagious- 
ness of leprosy. In its power of contagion, leprosy may 
well be, as it often has been, compared to syphilis, and, 
like that disease, it is frequently contracted through 
sexual intercourse, and is also just as frequently trans- 
mitted to the offspring.'' 



Utilizing the Tin Can. 

Probably no one article has been put to such a va- 
riety of uses as the tin can. A woman up in Maine 
has found a new use for them, and she tells, in the Lew- 
istan Journal, how those too good to throw away she 
utilized : 

" I learned to use them for brown bread when tent- 
ing out at the seashore where dishes were scarce and 
cans plenty, and I liked them so well that I kept up the 
practice after coming home, especially after finding 
out that four of, them just laid in my steamer. But 
this is not all the uses I find for them. In a few weeks 
my kitchen will be decorated with old salt boxes each 
filled with as many cans, minus the bottoms, as will 
stand up in it, each can filled with' good garden soil 
and each of these tin pots holding a tomato, dahlia, or 
other plant. I find it easier to transplant without dis- 
turbing the roots when the plants are so treated, and 
having no bottoms, the cans do not hold water enough 
to spoil the roots, as might be the case were they used 
separately. Sometimes I have sunk in the soil in the 
garden, near a plant that needed a good deal of water, 
an old can with a hole or two punched in the bottom 
to help it to leak, and then filled this can with water 
each night or morning. I also found this a good 
chance to add fertilizers by putting them in the water. 
John likes the cans to put around the trunks of young 
fruit trees. He says he has saved enough trees from 
the mice in this way to pay for all the canned toma- 
toes, corn, and peaches we have eaten. He takes off 
the bottom, cuts open one side, fits them around the 
stem, and draws the sides together again, and then 
pushes them down so that an inch or two is below the 
top of the soil. The pieces of tins straightened out 
have also done duty as scarecrows, dustpans, and sev- 
eral other things in an emergency." 

■»<•>» ■ 

What Advertisers Like to Know. 

George P. Rowell & Co., the publishers of the Ameri- 
can Newspaper Directory, undertake to rate news- 
paper circulations very much as the mercantile agen- 
cies give tbe capital and credit ratings of the business 
community. They state that only about one publisher 
in ten is willing to have his exact issue known, and 
tells it with truthful precision, but in a card to us they 
state : " It is a faet that less than one paper in sixteen 
has furnished such a straight-out statement of actual 
issues as you have done, for your Scientific Ameri- 
can publications." 

In the twentieth annual issue of their book, now in 
the binder's hands, they plainly designate every paper 
which is rated in exact accordance with a detailed 
statement from the publisher. 



Dryness of Walls, etc. 

The author lays a very thin slip of gelatine against 
the object. If this is not thoroughly air dry, the gela- 
tine becomes curved, with its convexity toward the ob- 
ject. — J, Nessler, Vhtmikir ZtUung. 



The Adventures of a Horse. 

Among the incidents of the storm in Boston, the 
Electric Review relates how the entanglement of a horse 

' attached to one of L. G. Burnham's coal delivery teams 
was caused by the wires. It was in the evening. The 
horse got entangled and the wires threw him down. 
Some of the snarl of wires proved to be those of electric 

, lights. The kicking and the struggles of the horse 
brought the wires in contact, and in the words of the 
teamster, " Every time he kicked it would lighten, and 
every time it lightened he would kick ! I thought to 
myself, 'He is bewitched with lightning.' I tried to 
unbutton him, and every time I unbuttoned one place 
he was struck with lightning in another." The poor 
horse was finally released from his peril by somebody 
who understood the cause of the trouble. 
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SOKE EXFEBIHENT8 WITH AN ELECTRO-MAGNET. 

BT GEO. M. HOPKINS. 

Many very interesting and instructive experiments 
may be tried by means of an electro-magnet having a 
length of five or six inches, and capable of sustaining a 
hundred pounds or so. The experimenter should make 
his own magnet. If he is the possessor of tools and a 
lathe, and understands working iron, let him bend his 
U-shaped bar, square off its ends, turn two wooden 
spools suited to the bar, fill them with wire, and pro- 
ceed with his experiments. But if he is not quite so 
fortunate, it is possible the hints here given may be of 
some service. It often happens that a blacksmith is 
not available, or a bar of the right size is not at hand. 
To avoid difficulties of this kind, the core of the mag- 
net is made of twenty thicknesses of ordinary one inch 
hoop iron, about 1-20 inch.thick, thus making a rectan- 
gular U-shaped core one inch square. The parallel arms 
of the magnet may be five inches long, and the distance 
between the arms four inches. 

The pieces of hoop iron are readily bent and fitted 
one over the other in succession, the inner one being 




lar manner some stout threads should be placed be- 
tween the outer layer and the adjacent layer, so that 
they may be tied over the last convolution of the last 
layer. After the glue has become thoroughly dry and 
hard, the heads,' C D, are removed from the bars, A B, 
and the tapering bars are knocked out of the coil in 
opposite directions, their wedge shape facilitating this 
removal. Two coils precisely alike are required. When 
they are placed on the core, the inner end of one coil is 




Fig. 2.-F0RM FOE COILS. 



the otherj and the re- 



connected with the outer end of 

maining ends are connected with a battery. 

To give the coils a finished appearance, they may be 
coated with shellac varnish, colored with a pigment of 
suitable color, vermilion for example. 

Probably the best battery for use in connection with 
this magnet is one of the plunging bichromate form. 
The simple plunge battery described on page 116, vol. 
lvii., Scientific American, will answer admirably. 

To the poles of the magnet should be fitted two short 



Fig. 1.-ELECTR0-MAGNET PAETLY IK SECTION. 

fitted to and'supported by a rectangular wooden block. 
When the core has reached the required thickness, the 
layers of which it is formed are fastened together by 
means of iron rivets passing through holes traversing 
the entire series of iron strips near the ends of the core. 
If it is inconvenient to secure the layers in this way, 
they may be wrapped from the extremities down to the . 
angles with very strong carpet thread or shoe thread 
and afterward coated with shellac varnish, which holds 
on the thread and assists in cementing the whole to- 
gether. 

The ^extremities, a a, of the core must be filed off 
squarely, and the yoke is to be clamped to the base, d, 
by the clip, c, which.may be made of hoop iron or of 
wood. 

To the arms, a a, are fitted the coils, b b, which are 
formed by the aid of the device shown in Fig. 2. This 
device consists of two wedge-shaped wooden bars, A B, 
which together form a bar a little larger than the core 
of the magnet, and two mortised heads, C D, fitted to 
the bar with a space of ±% inches between them. The 
head, D, is provided with a screw for clamping the 
wedge bars, A B, and with an aperture, a, for the 
inner end of the wire. The heads are lined with thick 
paper, and the bar between the heads is covered with 
a single thickness, E, of heavy paper. 

The winding is begun by passing the end of the wire 
(No. 16 copper cotton-covered magnet wire) through the 
aperture, a, allowing it to 
project about three inches, 
then winding the wire 
evenly over the bar from 
one end toward the other 
until the head, C, is 
reached. Before the sec- 
ond layer of wire is wound, 
the first one is brushed over 
with thin glue. The sec- 
ond layer is then wound, 
starting from the head, C, 
and winding in the same 
direction toward the head, 
D, and when the second 
layer is complete it is 
brushed overwith the glue, 
after which the third layer 
is wound and glued, and 
so on, laying the wire on 
like thread on a spool 
until six or eight layers 
have been applied. 

To prevent the destruc- 
tion of the coil by the 
loosening of the ends of 
the wire, a loop of tape 
should be placed on the 
beginning of the first con- 
volution and laid over the 
first layer of wire, so that 
it may be clamped by the 
second layer, and in a simi- 




the reader is referred to electrical and physical works 
for others. 

In Fig. 3 is shown a simple way of reproducing 
Foucault's .experiment. A centrally apertured copper 
disk, 6 inches in diameter, is attached by means of 
small nails to the end of a common spool, and the spool 
is mounted so as to turn on a screw inserted in a han- 
dle. The short iron bars are arranged on the poles of 
the magnet, as shown in the engraving, with the coni- 
cal ends about one-fourth inch apart. A strong current 
is sent through the magnet, and the copper disk is 
whirled rapidly by quickly unwinding a string from 
the spool, after the manner of top spinning. The edge 
of the disk is then inserted between the conical pole 
pieces, but without touching them. The rotation of 
the disk is almost instantly stopped. A sheet of copper 
moved back and forth between the pole pieces offers a 
sensible resistance. 

Most experiments in diamagnetism may be per- 



Fig. 3,~ FOUCAULT'S EXPERIMENT. 

iron bars, having conical ends. These bars will need 
no special fastening, as the attraction of the magnet 
will hold them in place. 

It is perhaps hardly necessary to enter into the de- 
tails of many experiments with this, magnet, as they 
are described in the text books. A few "well noticed, 




Figs. 4 and 5.-DIAMAGNETISM. 

formed with this magnet. Short bars of various metals 
maybe suspended, by means of a silk fiber, between 
the poles. Iron, nickel, cobalt, manganese, etc., will 
arrange themselves in line with the poles, while bis- 
muth, antimony, and several other metals will ar- 
range themselves across the line of the poles. The 
former are known as paramagnetic bodies, the latter 
as diamagnetioJ 

Liquids placed in a watch glass, as shown in Fig. 5, 
exhibit paramagnetic or diamagnetic properties ; by 
piling up at the center of the glass, as shown in the 
engraving, if paramagnetic, or by piling up on oppo- 
site sides of the center, if diamagnetic. 

The coils of this magnet being removable may be 
used in magnetizing steel bars, and for other purposes 
requiring the coils only. 

There are about three pounds of wire in each coil of 
the magnet. 



-** * >■»■ 




A WAD OF COTTON TAXES FIRE SPONTANEOUSLY WHEN THROWN THROUGH THE AIR. 



SPONTANEOUS COMBUSTION. 
In November of last year a force of men was sent 
aboard of the City of Newcastle to extinguish a fire in 
a cargo of cotton which had been generated by spon- 
taneous combustion. An unsuccessful attempt to ex- 
tinguish the fire had been made at Queenstown, the 
first port at which the vessel stopped. 

Baled cotton and also cotton and fibers and rags that 
are saturated with oil are quite subject to spontaneous 

combustion. In five years 
46 ships bound for Liver- 
pool alone, and loaded 
with cotton, were burned 
either at sea or just before 
or after their departure. 
This figure is much too low, 
judging from the remarks 
of a rich English banker 
who is familiar with affairs 
in all parts of the world. 
Of the long list of vessels 
laden with cotton or grain, 
nine had just been burned 
in whole or part, and he 
added that it was necessary 
that steps should be taken 
to prevent the fermenta- 
tion of cotton, which ap- 
' peared to be more com- 
bustible at that period 
than usual. 

The remarkable ten- 
dency which is observable 
in tissues and cotton when 
moistened with oil, to be- 
come heated when oxida- 
tion sets in, deserves par- 
ticular attention, and es- 
pecially so from the sad 
results that may fol- 
low negligence, caused too 
often by ignorance of the 
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danger or ignorance of the necessary precautions. In 
the navy, for instance, every precaution is taken to 
avoid spontaneous combustion. Thus, all the officers 
are aware that before packing away the tarpaulins 
or oiled coats which the sailors wear in bad weather, 
it is necessary to see that they are thoroughly dried. 
They should not be packed together in too great num- 
bers. Oils, when drying, undergo a change which is 
simply a slow combustion at low temperature. If this 
action is hastened by any cause whatever, it brings 
about a higher temperature, which may result in fire. 

The experiment may be made of producing sponta- 
neous combustion, even in a few yards of cotton cloth, 
by painting it with linseed oil. M. Chevalier cites an 
instance of this nature, in the sail room at the arsenal 
at Brest, where three cases (for sails) of canvas painted 
with oil had been laid one on 
the other, after having been 
dried in the sun two days. 
Each piece measured about 
ten yards. Whether in the 
sun or shade, or under cover 
or exposed to the air, these 
pieces of fabric, whether yarn 
or cotton, can readily take 
fire, but fortunately very soon 
attract attention from the 
dense smoke that is emitted. 
Cotton fabrics containing oil, 
however, do not alone take 
fire in closed chambers and in 
the holds of ships, for I have 
seen the phenomenon pro- 
duced in open air. I witness- 
ed a case in point near the 
railroad station of l'Ouest, in 
July, 1878, when the heat was 
very great. . The lamp room 
is situated at the foot of the 
Rue de Rome and the Pont 
de l'Europe. There, in a 
large sack, were gathered all 
the useless, greasy rags that 
had been used for cleaning the 
lamps. One of these bags had 
been filled so full that the 
rags had fallen to the ground, 
and- as I passed by I noticed 
an odor of burning rags, but 
after a careful examination 
discovered no cause for this. 
Passing the same place five 
minutes later, I found the 
odor stronger, and I discover- 
ed the rags were just bursting 
into fire. 1 called an attend- 
ant and showed him the fire, 
and it was very soon extin- 
guished with the help of a 
pail of water. 

M. Chevalier, in his memoir 
oh fires, instances the experi- 
ments of Messrs. Golding and 
Humphries, who caused spon- 
taneous combustion by shut- 
ting up a piece of fabric im- 
mersed in linseed oil in a 
closed box, where it was left 
for three hours. The fabric 
commenced to smoke, and as 
soon as the air was admitted 
burst into flame. 

Messrs. Renouard and 
Rouen carried still further 
the experiments of Golding. 
They mingled a few pieces of 
oiled cotton with some dry 
cotton and then put the whole 
under pressure, and after, a 
few hours fire was discovered. 
Every one is aware that when 
cotton is baled, it is subjected 
to an enormous pressure. If 

the cotton is greasy, or evendamp, it ferments, becomes 
heated, and then ignited. 

A curious instance was reported by Dumas to the 
Institute in 1844, and cited by M. Fonssagrives. An art- 
ist was rubbing with a wad of cotton a painting fresh- 
ly varnished. When he threw the cotton away, it im- 
mediately took fire in mid-air. Later, at the Academy 
of Sciences in 1879, during a discussion concerning a Are 
in the floor of a laboratory of a' certain botanist, M. 
Cosson, M. Dumas cited a number of cases which prove 
that the condensation of the air in porous and com- 
bustible bodies frequently produces combustion, if the 
temperature is sufficiently low. Among these he again 
cited the case of the wad of cotton taking fire in mid- 
air. A savant as prominent as Dumas, who repeats the 
same statement at an interval of thirty years, classes it 
evidently as an indisputable fact. The temperature of 
80° or 100° in the hold of a vessel does not sufficiently 
explain the cause of a fire in a cargo of damp linen, 
hemp, manure, oats, grain, or cereals. It is necessary 



to take into consideration the changed conditions. 
The rise in the temperature is due to the condensa- 
tion of gas and to the rapid and powerful oxidation. 
Thus fcharcoal, which [is very porous, when shut in a 
closed atmosphere, absorbs^ large proportion of gas, 
which condenses and produces heat. 

I cite another case, not so well known : The waste 
from vulcanized rubber, when thrown, in a damp con- 
dition, into a pile, takes fire spontaneously. This oc- 
curred at the factory of M. Menier, at Grenelle, in 
France. 

Messrs. Dumas and Chevreul, in treating of this sub- 
ject of spontaneous combustion before the Institute, 
stated that when a package from China containing 
some fresh vegetable matter and some dried substances 
was opened, they took fire, even before their eyes. 




CHLAMTDOSAUBUS KINGUL 

M. Fonssagrives states that the temperature of 
boxes of figs from Barbary has been so raised'by fer- 
mentation that you could hardly bear your hand upon 
them. 

There is less surprise in the increase of heat in heaps 
of coal, whether in storage or in open air. These 
masses jpf coal, whether in the' quay or in the yard, 
take fire, nevertheless, without a spark being applied. 
The complex composition of coal gives a sufficient cause 
for spontaneous combustion. It contains essential 
oils, sulphur, and, above all, phosphureted hydrogen 
and marsh gas, which is spontaneously combustible. 
The impalpable coal dust also adds another danger of 
combustion. —La Nature. 



British Museum. — At a recent meeting of the elect- 
ing trustees of this institution, Professor Huxley was 
elected to the vacancy in the trust caused by the death 
of Mr. Beresford-Hope. 



AN AUSTBALIAN CHLAMTDOSAUBUS. 
The menagerie of reptiles of the Paris Museum re- 
cently came into possession of an Australian lizard, 
of a singular appearance, which has not heretofore 
been received in a living state, and which is remark- 
able, by the presence on the sides of the neck of a 
broad projecting membrane, toothed along its edges, 
folding back after the manner of a fan, and, in a state 
of repose, lying along the neck and forming a sort of 
collar. This curious lizard is the Chlamydosaurus 
kingii. Gray. The two halves of the collar are con- 
tinuous beneath the throat, but are separate on the 
dorsal side, where they slightly overlap. Each con- 
sists of a fold of skin covered with large carinate scales, 
and supported on each side by a subcutaneous thick- 
ening, having the appearance of cartilage, and also 
by a bony projection from 
the os hyoides that is situ- 
ated between the two flaps of 
the fold. Peculiar muscles 
control the movements of this 
apparatus, which the animal 
can thus spread out or fold 
up. 

We do not think, however, 
that the animal can spread 
it out to its full extent, as the 
number of the radii that sup- 
port it is too few, and obser- 
vations made at the mena- 
gerie confirm this view. Our 
lizard, in fact, has at times 
erected its collar when some 
one has tried to seize it, but 
very incompletely. 

We lack positive informa- 
tion as to the role that these 
cutaneous folds play, but, as 
they are of the same nature as 
those observed on the sides of 
the body in other lacerlians, 
such as dragons, for example, 
or in certain mammals, such 
as bats, flying phalangers, etc. 
it is presumable that they 
serve for analogous purposes, 
and that they constitute an 
accessory apparatus of loco- 
motion. In fact, this lizard 
is essentially a tree inhabiter. 
The individual seen by us 
was constantly perched, and 
it is probable that at the 
moment that it jumps from 
one branch to another, it 
spreads its collar, which 
serves as a sort of parachute. 
On another hand, it feeds 
chiefly upon insects, and per- 
haps seizes them as they fly, 
by jumping after them, and 
using its collar to increase and 
regulate the length of its 
leaps. 

* The chlamydosaurus, whieh 
is 'a great deal stronger, and 
especially much slenderer, 
than the lizard of Southern 
France, attains a total length 
of 30 inches from the snout to 
the tip of -the tail, which 
latter is very long. Its legs 
are very strong, and its claws 
are curved and sharp, as they 
need to be in a climbing 
animal. Its motions are agile 
and have a certain abrupt- 
ness. When at rest, it sits 
upon its haunches, and erects 
its forelegs and head, which 
it holds immovable, and 
seems to be making observa- 
tions. 
During the three weeks that our specimen remained 
at the menagerie, it absolutely refused all kinds of 
food, although the keepers offered it everything that 
they thought capable of exciting its appetite. At the 
end of this period it succumbed. It seemed to be abso- 
lutely harmless, and never tried to bite any one who 
endeavored to seize it. 

Its color was dull, of a pale brown above and lighter 
under the belly, with irregular and darker blotches on 
the back and legs, and blackish rings around the tail. 
The teeth of its collar were white at the tip, and, from 
a distance, looked like two rows of pearls. 

As regards zoological affinities, the chlamydosaurus 
is quite distant from . the lizards of France, and be- 
longs to the family of Agamians, which has few repre- 
sentatives in Europe and none in America. The only 
species of the genus known is the one under considera- 
tion which has hitherto been met with only in Aus- 
tralia and on a few islands to the north of that conti- 
nent.— La Nature. 
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milk Inspection In Massachusetts. 

We glean the following from the annual report for 
1887 of James F. Babcock, inspector of milk and vin- 
egar for Boston : 

The collectors are authorized by the statute to 
enter all places where milk is stored or kept for sale 
and all carriages used for the conveyance of milk, and 
to take samples for analysis from all such places or 
carriages. Samples taken by the collectors are put into 
clean and dry cans, each can being provided with a 
wooden stopper. Each can is numbered by being 
stamped upon the handle. At the time of collection a 
tag is filled out with the date, hour, name of dealer, 
locality, and all other necessary particulars, and is 
securely fastened to the handle of the can by means of 
a twisted wire. Each collector is provided with a small 
leather hand bag holding ten cans, which is the num- 
ber of samples procured at a single trip. As the statute 
requires that return sealed samples shall be given, if re- 
quested, it is necessary that the collectors shall carry 
materials for this purpose. The sample bags are ac- 
cordingly provided with compartments holding small 
glass bottles, etc. 

The full list of articles which must be carried by the 
collectors on every trip is as follows : Ten sample cans 
with^stoppers, ten bottles fitted with corks, bunch of 
tags for marking cans, bunch of tags for marking sealed 
samples, wires for fastening tags to samples, sealing 
wax, seal, spirit lamp, matches, lead pencil, and receipt 
book for signature of drivers receiving sealed samples. 
Thus provided the collectors visit different sections of 
the city at an early hour of the morning, sometimes 
starting out as early as 2 o'clock A. M., and await the 
arrival of the milk peddlers supplying the locality. 
When the collectors have obtained the requisite num- 
ber of specimens they report at the office, and deliver 
their samples to the inspector or his laboratory assist- 
ant, by whom the necessary examinations and analyses 
are made. The person receiving the sample is required 
to place his initials upon the tag attached to the 
sample. 

COLORED MILK. 

Watered or skimmed milk has a peculiar blue color, 
when a thin layer is observed, and particularly that 
portion of the upper surface which is next to the sides 
of the containing vessel. This appearance is so notice- 
able, and the cause so well known, that dishonest milk- 
men have found it necessary to color such milk, by 
adding something to give a rich, creamy, yellow color. 
The coloring of milk is a practice of long standing. Dr. 
Normandy in his Commercial Hand Book of Chemical 
Analysis mentions it as early as 1850, and it had prob- 
ably at that time long existed. It was common with 
Boston milkmen more than twenty years ago. 

The use of color at that time was so general, that 
many whose milk was otherwise good felt obliged to 
use color when brought into competition with unscru- 
pulous dealers whose watered product, disguised by 
color, appeared richer than their own pure article. 
One of the largest milk contractors in Boston has in- 
formed the writer that he formerly required farmers 
who sent him their milk to color it, and he not only in- 
structed them how to do it, but sent them the color 
prepared for use. In 1880, Hon. Martin Griffin re- 
ported : 

" The'public has been so long accustomed to this false 
article that it is now difficult to know the color of 
honest milk, and very rare to have the opportunity of 
looking upon it. Attention was first called to this 
matter by observing the milk as it came from the 
country, and then seeing a different color in the ihilk 
as sold. The secret was soon known. The milk was 
pure in the first instance, and doctored or colored in 
the other. Dealers make no secret in the matter. In- 
deed, many of them complain that they are forced into 
the practice by their customers, who insist upon the 
colored being pure, and the white the impure; and that 
they have lost customers by leaving a pure, uncolored 
milk. Nor is this surprising ; for people have so long 
been accustomed to this color, and been educated to 
the belief that the colored, creamy, brownish milk is 
the only good article, that they turn with disgust from 
the whitish, bluish tint of the pure product. By turn- 
ing to the description of milk as given by Hassal, it will 
be found to be of a milky white or bluish tin^. Hence 
any liberty taken with it exposes the spoliation of 
cream or the addition of water, and its poverty is ap- 
parent in the thin, watery appearance and bluish tint 
which are inevitable in milk thus treated. The adul- 
teration is easily seen, and hence the purpose of color- 
ing, to conceal the fraud by giving an artificial rich- 
ness and color to hide the bluish tint." 

The milk color at first used .was prepared from 
molasses or,brown sugar, and sometimes from honey. 
The application of heat to these substances converts 
them into a substance known chemically as caramel, 
and this body dissolved in water produces a dark brown 
solution . which forms sugar color. It is still extensively 
used for producing fine, old (?) brandy or whisky from 
inferior, goods, and for making so-called white wine 
vinegar into cider (?) vinegar. About 1879 another 
preparation was manufactured, and has since been 
sold in large quantities, which consisted of a solution 



of annatto color in potash or soda. The nature of this 
preparation, and the dishonest purposes it was intended 
to serve, may be gathered from the following letters 
from a manufacturer which came into the possession of 
the Massachusetts State Board of Health : 

, Mass., November 8, 1884. 

Dear Sir : I would like to call your attention to 
, for which I am the agent. It is the article which 



all milkmen in Boston and vicinity use to improve the 
quality of their milk, and help them out when milk is 
scarce. It is perfectly harmless, and the milk inspectors 
and State Board of Health cannot detect it in the milk. 
The amount of water you can add to your milk in one 

day without detection will pay for enough to use 

three months. If you have any friends in the business, 
please tell them of this. 

Yours truly, — 

, Mass., Novembers, 1884. 

Dear Sir : Yours received. Sent by Adams ex- 
press one bottle of " Benefit." Give it a good trial. 
Don't be afraid of the color, taste, or smell, as you will 
find it to be all right when in the milk. A sample of 
milk taken from a batch put up with "Benefit" and 
analyzed will prove to the inspector to be all right, as 
the " Benefit" counteracts the chemicals they have to 
use in the analysis. 

DIRECTIONS FOR "BENEFIT." 

Take a two-gallon can of cold water and add r 

of salt, of brown sugar, and of " Benefit." 

Shake it up so as to dissolve the salt and sugar, and 

then add of water to quarts of milk. If 

you take off cream from the milk, add a trifle more 
"Benefit." Some use sugar only when sticking their 
milk pretty hard. It gives a good body, however. 

Yours truly, 

A bottle of this so-called "Benefit" was procured, 
and proved on analysis to contain a solution of annatto. 
It had a very offensive smell, and a nauseous taste. 
The label on this bottle is significant. It is as follows : 

BENEFIT. KEEP STRICTLY IN THE DARK. 
Use according to judgment. Keep corked. Prepared 

by , P. O. Address, Pollard Square, Somer- 

ville. 

The addition of such materials to milk, whether in- 
jurious or not, had long been prohibited, but the en- 
actments had never been enforced ; but the inspector 
was so fully persuaded that if the coloring of milk 
could be prevented, it could but have a marked 
effect in reducing the quantity of watered and skimmed 
milk which had hitherto been sold, that, after mature 
consideration, it was decided to notify all dealers that 
they would be liable to complaint if colored milk or 
milk containing any foreign substance, intended for 
sale, was found in their possession. The announce- 
ment of the decision of the department to enforce the 
law was received with considerable opposition. Several 
of the largest and most respectable dealers visited the 
inspector and declared that " the idea was impracti- 
cable. The color could not be detected; and the at- 
tempt to enforce the law would result in failure." 
Many milkmen, however, at once conformed to the re- 
quirements ; but some persisted in doing otherwise, so 
that it became necessary to make complaints against a 
considerable number. Many of these complaints were 
most stubbornly contested, but finally resulted in a con- 
viction in every case except one, where the jury dis- 
agreed. The defendant in this case, however, pleaded 
nolo contendere, abd paid his fine in a subsequent com- 
plaint. 

The reform so successfully commenced has been con- 
tinued to the present time, so that colored milk in 
Boston is now a thing of the past. True, we still oc- 
casionally find it in a badly watered milk, but its gen- 
eral and almost universal use, as formerly, has ceased. 

ANNATTO AND ITS DETECTION IN COLORED MILE. 

Annatto is the name given to a dye drug prepared 
from the seeds of a tropical shrub, known to botanists 
as the Bixa orellana. The plant, originally a native of 
South America, was used by the natives as a dyestuff 
at the time of the discovery of America, and was made 
known in Europe soon after the conquest of Mexico by 
the Spaniards. Thomson, in his " Chemistry of Organic 
Bodies," describes the preparation of annatto as follows: 
" The fruit of the plant is a coccus containing thirty or 
forty seeds smaller than a pea, and having a vermilion 
red color. To extract this coloring matter the grains 
are rasped down, water is added, and the whole allowed 
to remain for some days. A sort of putrid fermenta- 
tion takes place. The whole is thrown on a drain, and 
the water which holds the coloring matter in s'uspen 
sion is collected. The coloring matter gradually sub- 
sides." Dr. Thomson describes annatto as having no 
taste ; but a disagreeable smell resembling that of 
putrid urine, and he adds in a foot note : "This smell 
is not natural,' but is communicated to it in the maga- 
zines by adding to it urine from time to time, in order 
to keep it moist and improve its color." 

Dr. F. Crace-Calvert, in his work on " Dyeing and 
Calico Printing," says: "It is imported from Mexico, 
Brazil, the Antiliaa, and aapeoially from Cayenne, in 



masses varying in weight from 5 to 20 pounds, which 
are usually covered with banyan leaves or reeds. It is 
also imported as a homogeneous mass in casks weigh- 
ing 4 or 5 cwt. The paste has a repulsive oder of urine, 
which is added by those who store it, to keep it moist 
and impart to it a brighter hue." 

COLORED BUTTER. 

For many years preparations of annatto have been 
used for coloring butter, those persons using it being 
in all probability ignorant of its sources and the dis- 
gusting means employed in its manufacture. A micro- 
scopic examination of paste annatto, or of the alkaline 
solution of it as employed for coloring milk, shows, as 
Dr. Davenport has recently reported, the presence of 
innumerable bacteria, a necessary result of the putre- 
factive changes through which the coloring matter has 
passed. It is not surprising, therefore, that milk to 
which even the smallest quantity of annatto coloring 
has been added should sour much more rapidly than 
pure milk — a fact which has long been known to milk- 
men, and many times acknowledged to the writer by 

milkmen of whom inquiries have been made. 

■»<«,» , . 

The Glycerine Patent— the Supreme Court Reverses 
Its Former Decision. 

In' 1854 Mr. Richard A. Tilghman, of Philadelphia, 
obtained a U nited States patent for the manufacture 
of glycerinic and stearic acid from ordinary fat, by the 
use of highly heated water alone, under pressure in a 
close boiler. The invention revolutionized the manu- 
facture of candles in "this country, and led to the pro- 
duction of glycerine at such a price as brought it for 
the first time into general use. He visited England 
and sold his patent to the Prices, of London, the great 
glycerine manufacturers. While engaged in the intro- 
duction of his invention into England, several large 
manufacturers in this country appropriated Tilghman's 
invention. Among them were R. G. Mitchell, of New 
York, and Proctor & Gamble, of Cincinnati. In 1858 
Tilghman, through George Harding as counsel, sued 
Mitchell in the Circuit Court of New York. After 
many years of litigation that court gave Tilghman a 
decree sustaining his patent and ordering Mitchell to 
pay the sum of $250,000 damages. 

From* this decree .Mitchell appealed to the Supreme 
Court of the United States. That court decided that 
Mr. Tilghman's patent was limited to a mere appara- 
tus, and did not cover or control the broad process or 
principle of decomposing fat by highly heated water, 
and that as Mitchell had not used Tilghman's appara- 
tus he could recover nothing, and reversed the decree 
of the lower court. Not daunted by this defeat, Tilgh- 
man prosecuted a new suit against Proctor & Gamble, 
of Cincinnati, who were using the same apparatus that 
Mitchell had used. 

The circuit court in Ohio, following the decision of 
the Supreme Court, decreed that Tilghman could re- 
cover nothing, and dismissed his complaint. An ap- 
peal was again taken to the Supreme Court of the 
United States, and on this occasion Mr. Harding, rep- 
resenting Mr. Tilghman, presented the case to that 
court, and it unanimously reversed its former decision 
and decided that Mr. Tilghman was entitled to the pat- 
ent for the principle or process, and that Proclor & 
Gamble must pay him for using it. The case was re- 
turned to Judge Baxter, in Ohio, to ascertain how much 
Tilghman should be paid. That judge decided that 
the rate which other licensees had paid Mr. Tilghman 
was the measure of his damage, and awarded to Tilgh- 
man $79,566. 

From this award Tilghman appealed, claiming that 
the license fee which honest users paid should not be 
the measure of the amount which an infringer should 
pay, and that he was entitled to receive all the money 
savings "which Proctor & Gamble had made by their 
wrongful use of the patent. The Supreme Court, in 
the decision just rendered, determined that the usual 
license fee of Tilghman was not the limit of the amount 
which he could recover, and awarded $266,153.86 as 
damages, with interest for three years and five months, 
amounting to $320,715. Mr. Tilghman was represented 
at the final argument by Messrs. Harding and Cham- 
bers, and the defendants by Parkinson and Ramsay, of 
Cincinnati. 

— a i ■ > m 

The Sturtevant Rock Mill. 

The method of reducing rock by this machine is novel 
and interesting, the material being hurled against 
itself with tremendous force, reducing it at once to 
powder, and the grinding which would otherwise be 
upon the mill is transferred to the material, thereby 
reducing the wear of the machine to a minimum. It is 
a combined crusher and pulverizer, and has been ex- 
tensively introduced both in this country and in 
Europe for reducing ores, phosphates, cement, etc., 
with very satisfactory results, as the testimonials re- 
ceived by the manufacturers show. The capacity of 
these mills is marvelous. One of the largest cement 
manufacturers states that one 20 inch mill at their 
works crushes and grinds from 140 to 150 barrels cement 
per hour (equal to over 20 tons). Additional informa- 
tion apd references can be had by addressing the 
Sturtevant Mill Co., 88 Mason Building, Boston, Mass. 
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THE NSW SOUTH AFBICAN COMET. 
To the Editor of the Scientific American : 

I was enabled to secure a good view this morning of 
the comet discovered by Sawerthal, at Cape Town, on 
February 18. At discovery it was too far south to be 
visible in northern latitudes. But its motion was 
northeasterly, and it may now be seen in the eastern 
sky, just before dawn. This morning its position was 
right ascension 21 hours 40 minutes ; declination south, 
5 degrees 15 minutes. It is now in the constellation 
Aquarius, and will soon move into Pegasus. 

The comet is just visible to the naked eye, and in the 
telescope presents an interesting appearance, with a 
bright nucleus considerably elongated, as shown in the 
accompanying cut. The tali is short and very broad. 




TELESCOPIC VIEW. 

Although the comet is growing fainter, it may be easily 
observed with moderate telescopes for some time to 
come. William R. Brooks. 

Red House Observatory, Phelps, N. T., March 25, 1888. 

■»<«<» — 

Ivy Poisoning. 
To the Editor of the Scientific American : 

Referring to the item in your paper by Mr. Heberling, 
who advises the use of baking soda — while soda is good 
to relieve the intense itching caused by ivy poisoning, 
it is not a sure cure byany means, as I have found fully 
as many cases that it would not relievers cases that it 
did. 

When a boy, I was repeatedly poisoned by ivy. At 
times soda relieved, and at other times was no better 
than that much water. It Was a subject that interested 
me, and I studied.it, and came to the conclusion that the 
condition of the blood had more to do with the case 
than the soda did. Further than this, I found that at 
times a person is poisoned more readily than others, 
and still at other times the leaves may be freely handled. 
Perhaps this is no news to you, but it may be to others. 
I have never found a sure cure for ivy poisoning, and 
would very much like to. Can you not give us one in 
your paper ? 

By the way, I can go back more than twenty-five 
years iu the use of soda. Arthur 8. Jessop. 

Humboldt, Tenn., March 16, 1888. 



AH IHFBOVED FBUHIHO IMPLEMENT. 
A device for use in the pruning of trees of almost any 
height, and for the dressing of the wounds caused by 




whereby the wounds caused by the pruning may be 
dressed with wax. To smooth and dress the limbs, a 
spring-operated disk, with two cutting blades, is 
mounted on a frame overlapping the upper end of the 
pole, a downwardly-extending cord connecting this 
disk with the lever arm of the pole. The construction 
is such that the saw may be used on both the upper 
and under side of a limb, the saw being reciprocated by 
the lever, which is connected to the pole, the slotted 
sleeve being firmly held. One of the views shows an- 
other cutter employed to sever small limbs. 
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The Sea Serpent. 

The schooner Coral, Captain Sherman, is now at this 
port awaiting favorable weather to proceed to Green- 
port. To your correspondent Captain Sherman re : 
ported that recently, when his vessel was in the vicinity 
of Cornfield Lightship, there suddenly appeared 
astern and not two hundred feet away an immense 
sea monster that fully answered the description 
previously given of sea serpents. 

Captain Sherman says he had a perfect view of 
the monster. He described it as being over one 
hundred feet in length, and in some portions its 
body was as large around as a flour barrel. The 
head of the serpent resembled that of an alligator. 
The captain called his mate, and they both watched 
the animal until it passed out of sight, in the 
direction of the mouth of the Connecticut River. 
It passed over the water at quite a rapid gait, 
and as almost the entire body was on the surface 
of the water, the men had a good view of the 
creature, and both feel confident that they saw a 
veritable sea serpent. Captain Sherman appears to 
be a thoroughly reliable man, and has been master of a 
vessel for fourteen years, during which time he has 
made several voyages to the Grand Banks, where 
almost all species of animals that inhabit the sea are 
to be found, but never before has he seen anything 
like the monster above referred to. — If. Y. Herald. 



A DEVICE FOB OFEBATING THBOTTLE VALVES. 
A device for use in connection with the throttle 
yalves and reversing gear of locomotives and engines, 
for locking the valve lever and its connecting rod in 
any desired position, has been patented" by Mr. Robert 
C. McArthur, of Hamilton, Ontario, Canada, and is 
illustrated herewith. A lever is pivotally connected 
at its outer end with a link pivoted to the boiler, and 
the rod which operates the throttle valve is pivoted 
to ^this lever, which also has a bearing supporting a 
segmental arm, pivoted on a link pivotally connected 
with the boiler. Cams, or friction clutches, as shown 
in Fig. 3, are pivoted to the lever, their eccentric lower 
ends operating on the periphery of the segmental arm, 
the upper ends of the cams resting against the edges 
of a wedge, which, with plates, are held on the lever, 
in connection with a spring. When the operator de- 




BOSCH'S PBUNING IMPLEMENT. 

the pruning, has been patented by Mr. Andreas Bosch, 
of Prairie du Chien, Wis., and is illustrated herewith. 
Its main supporting pole carries|t wo studs to enter slots 
in the shank of a double-edged saw, the shank having 
a catch to engage one of the studs after the parts have 
been adjusted. The pole also has an adjustable slotted 
metallic sleeve, to which a lever arm is pivotally con- 
nected, this lever arm being connected by a cord with 
a wax reservoir, beneath which is a lamp and a brush, 



Tasmania Railways, 

The island of Tasmania, or Van Diemen's Land, as it 
was formerly called, lies to the extreme south of Aus- 
tralia, between 40° 15' and 43° 45' south latitude, and 
between 144° 45' and 148° 30' east longitude. It is sepa- 
rated from Australia by Bass Strait, 120 miles wide, 
but it is in telegraphic communication with the Aus- 
tralian continent, and therefore with Europe, the Tas- 
manian and Victoria submarine telegraph being 
worked by the Eastern Extension Telegraph Company 
upon a guarantee from the Tasmanian government. 
The greatest length of the island is 230 miles, and its 
greatest width 190 miles. Its surface is estimated at 
26,215 square miles, or almost the size of "South Caro- 
lina. The total area, exclusive of islands and lakes, 
is 15,571,500 acres, or inclusive of these, 16,778,000 acres. 
The population at the last census iu 1881 was 115,705, 
and it is estimated to be now close on 140,000 persons. 
Tasmania is a mpuntainous country, having hills rang- 
ing from 1,000 feet to 6,000 feet in height. It has sev- 
eral extensive lakes on the high central table land, and 
these form the sources of the chief livers, of which there 
are several. The climate of Tasmania is very salubri- 
ous, and- the island is recommended as a sanatorium 
for invalids, the hot north winds of Australia being 
tempered by the 120 miles of sea at Bass Strait. The 
chief products are tin and gold, wool, wheat, oats, bar- 
ley, potatoes, timber, hops, fruit, jam, and whale oil. 
The government of Tasmania, with a view to encour- 
age special manufacturing industries, have offered 
bonuses from time to time, of which the following are 
yet unclaimed : 

Sugar from beet or other products grown in the 
colony, bonus $10,000, 200 tons to be manufactured in 
one year. 

Salt. — On 300 tons being manufactured in one year, a 
bonus of $2.50 per ton for the first hundred tons, and 
$1.25 per ton for the second and third hundred. 

Corn Sacks or Woolpaeks. — Bonus $5,000. The quan- 
tity of sacking suitable for working up into those arti- 
cles turned out in one year to be 40,000 yards. 

Up to about four years ago Tasmania was considered 
a sleepy colony, and was dependent upon Australia 
and England for the supply of most articles of general 
consumption. Now the country has awakened, trade 
is developing, and railways are extending in various di- 
rections. During the past three years no less than 27 
jetties have bean erected. Better vessels are visiting 
the ports of the colony, and large and handsome ware- 
houses and business establishments are being erected 
in the chief towns. 

♦ < »»■■» 

The Pervasiveness of Lightning. 

A correspondent of the Springfield Republican, de- 
scribing the effects of a recent lightning stroke, says 
that " the ceiling of the room had been replastered the 
preceding spring, and the sand of this locality,. which 
is used in mortar, is ferruginous. Every metallic par- 
ticle in the latter the fluid seemed to have found and 
detached, so as to give the plastered surface an ap- 
pearance better described as pock-marked than by any 
other words at my command." 



McABTHTTB'S DEVICE FOB OPEBATING THBOTTLE VALVES. 



sires to change the position of the valve, he presses on 
the small handle lever, thus carrying the wedge back- 
ward, and disengaging the cams from the periphery 
of the segment, when the lever can be moved inward 
or outward, moving in like proportion the rod operat- 
ing the throttle valve, the operator releasing his pres- 
sure on the small handle lever as soon as the desired 
position of the valve is obtained, when the spring 
operates through the plates and wedge upon the cams 
to again lock the lever to the segment. For further 
particulars with reference to this invention, address 
Mr. William D. Fitch, No. 100 James Street, north, 
Hamilton, Ont., Canada. 



AN AUTOMATIC GBAIN WEIGHEB. 
. A grain weighing or measuring apparatus, applicable 
for use in connection with a separator or other machine 
from which flowing grain is to be weighed, is illustrated 
herewith, and has been patented by Mr. Joseph C. 
Morris, of Azalia, Ind. In a casing or box-like struc- 
ture is arranged a feed chute, in the upper portion of 
which is a hopper, its mouth closed by a trap hinged 
to one edge, and having an outwardly-extending 'pivot- 
ally-connected catch arm adapted to engage a lever, 
upon which a weight is adjustably mounted. Slides with 
springs are arranged in connection with the hopper to 
stop the flow of grain when the trap is closed. At the 
lower end of the chute is a trap normally held in po- 
sition by a weight, 
and having a 
spring-pressed 
catch, which, 
when the trap is 
closed, rests on 
the short arm of 
a lever, the long 
arm of which car- 
ries a weight 
which may be ad- 
justed to regulate 
the quantity of 
grain discharged 
at each tripping 
of the trap. The 
upper trap is clos- 
ed until a prede- 
termined quanti- 
ty of grain has 
been delivered to 
the hopper, when, 
by its weight, the 
■trap drops, per- 
mitting the grain 
to fall into the 
chute, but the 
traps are so con- 
nected that this 
movement closes 
the lower trap 
until the proper 
weight of grain 

has been delivered thereto, as fixed by the adjustment 
of the weight, when the grain is delivered into a sack 
or bag hung upon hooks at the lower end of the casing, 
the upper trap closing and being held closed as the 
grain is being delivered. A registering apparatus is 
arranged in the front of the case and connected with a 
gong, which is sounded as predetermined quantities of 
grain pass through. 




MOBBIS' GBAIN WEIGHING 
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ENGINEERING INVENTIONS. 
A feed water purifier has been patent- 
ed by Messrs. George W. Allen, of Manchester, England, 
and Henry J. A. Bowers, of Acton, London, England. 
It has a scum plate Cor collecting impurities thrown to 
the surface by ebullition, there being a trough between 
the scnm plate and feed pipe to collect the heavier as 
well as the lighter impurities to an external separator. 

A boiler tube cleaner has been patent- 
ed by Mr. George M. Robinson, of Baltimore, Md. It 
has a steam inlet pipe carrying a fixed valve, a cylinder 
being adapted to slide on the steam inlet pipe and hav- 
ing a cone fitting into the tube to be cleaned, the tubes 
being cleaned by the action of steam passing through 
the cleaner and directed to the inner surfaces of the 
tubes. 

The utilizing of gas explosions as a 

motive force forms the subject of a patent issued to Mr. 
Thomas H. Bolmer, of New York City. The apparatus 
has an explosion chamber with pipes and valves for in- 
troducing an explosive material, igniting connections, 
and tubes through which the liquid used in transmitting 
power is admitted and ejected, the apparatus being 
designed to be applicable to the propelling of vessels, 
pumping, etc. 

A piston has been patented by Mr. 
Amos M. Morrill, of Ravanna, Mo. The piston head 
consists essentially of outer expansible rings and an 
inner expansible ring arranged in connection therewith, 
spring heads being monnted in connection with the ex- 
pansible rings, and a bolt arranged for connection with 
the piston rod, followers and fiat or spiral springs being 
dispensed with, while the piston rod is accurately 
centered. 

*•-« 

AGBICULTUBAL INTENTIONS. 

A listing plow or cultivator has been 

patented by Mr. Joseph S. Crum, of Stockdale, Kan. 
This invention provides a construction which can be 
readily connected to an ordinary cultivator frame, and 
adjusted at the connection to regulate the depth of the 
plows or shovels, the device being simple and efficient. 

A potato digger has been patented by 
Mr. Peter A. Chippendale, of Lewiston, Me. It has a 
scoop plow adapted to be raised and lowered to suit the 
depth of the row, in connection with a novel construc- 
tion of endless chain upon which the potatoes and earth 
are delivered, and in the operation of which the potatoes 
are separated and transferred to a bag. 



MISCELLANEOUS INVENTIONS. 
A stirrup attachment has been pa- 
tented by Mr. Jacob G. Welcome, of Fort Bidwell, Cal. 
It is especially designed for use by constant riders, 
such as stockmen, etc., to impart an easy motion, and 
is so made as to detach itself from the saddle if the 
rider is thrown. 

A measuring reel has been patented 

by Mr. Enos M. Thomas, of Cherry Grove, Pa. It is 
mounted on a fixed shaft, with friction washers, a 
feathered disk and handled nut, the reel having a 
registering attachment, and being more especially 
designed for use in lowering torpedoes into oil wells. 

A milk gauge has been patented by 

Mr. John S. Elliott, of Bombay, N. Y. It consists of a 
rod or bar formed in sections, connected to be folded 
up and adjusted upon one another, and also extended 
and clamped, to be inserted in milk cans and adjustably 
held therein, to indicate the height of the milk. 

A fish trap has been patented by Mr. 

Elijah W. Jenkins, of Milford, Mo. The main frame 
has a false bottom, and there are supplemental frames 
with pivoted entrapping wires hung in alignment with 
the fish entrances, with means for raising and lowering 
the false bottom, and other novel features. 

A paddle wheel has been patented by 

Mr. Washington Bryant, of Franklin, Ark. This inven- 
tion provides a construction wherein the paddles enter 
and leave the water in an almost vertical position, bnt 
when in the water present the greatest bearing surf ace 
thereon, the invention covering novel details of con- 
struction and the combination of parts. 

A seal lock has been patented by 

Messrs. Warren B. Waldron and George C. Boiler, of 
Folsom City, Cal. It is more especially designed for 
use on freight cars when tbey are in transit, the parts 
being so arranged that the lock cannot be opened or 
tampered with without first breaking or injuring the 
seal, the lock being used as an ordinary padlock. 

A combination padlock has been pa- 
tented by Mr. Edwin L. Drake, of Winchester, Tenn. 
The invention covers a novel construction and combina- 
tion of parts whereby a simply made lock can be used 
with a great number of combinations, and one tnmbler 
will not be likely to be turned by the f rictional contact 
of the next tumbler. 

An electric surface railway has been 

patented by Mr, John A. Enos, of Boston, Mass. It is 
of that class in which storage batteries are used, and 
the invention relates more particularly to the connec- 
tions for taking the current from the conductors along 
the line for charging the storage batteries, and also to 
the driving mechanism for propelling the car. 

A chicken brooder has been patented 

by Mr. Charles Houser, of East St. Louis, 111. It con- 
sists of a rectangular box or case provided with a water 
heating apparatus, and within which is arranged a coil 
of steam pipes and a brooding and a hiding board, all 
so arranged that the overcrowding of the 'chickens in 
any particular spot will be prevented. 

A match safe has been patented by 

Mr. Alanson Cary, of New York City. It is a holder 
for match boxes having an automatic clamp or claw, 
with internal penetrating teeth to engage the match 
box and positively prevent its withdrawal, the box 
being broken out of the holder when the matches are 
used up. 

A blind stop or slat fastener has been 
patented by Mr. George W. Williams, of Brooklyn, N. 



Y. It consists of an apertured or notched segmental 
plate, adapted for attachment to either the slats or the 
frame of the blind, with a catch or locking device to 
engage with the plate, for holding the slats more or less 
open or wholly closed. 

A conveyor has been patented by 

Messrs. Henry C. Krause and Benjamin Harris, of Lake 
Linden, Mich. It is a simple device for conveying 
grain, chips, minerals, etc., employing a reciprocating 
pipe or launder, having a feed pan secured to it, with a 
relatively stationary hopper leading into the reciprocat- 
ing pan. 

A supply tank for water closets has 
been patented by Mr. John Holden, of Taunton, Mass. 
The tank has an air reservoir with an apertured flexible 
bottom to which a tube is attached having an air inlet 
at the top, in connection with a lever and discharge 
valve, whereby the flow of water is prolonged or short- 
ened according to the amonnt of air admitted. 

An adjustable support for laundry tubs 

has been patented by Mr. Albert G. Robinson, of 
Brooklyn, N. Y. The invention consists of arms 
fastened to the frame and adjustably secured at their 
lower ends to the base supports of the tub, whereby the 
top frames can be easily adjusted to tubs of varying 
depth, and at the same time are held securely in place. 

A pocket book clasp has been patent- 
ed by Mr. Daniel M. Read, of New York City. A fasten- 
ing plate is made to go on the body of the pocket book, 
formed with an open slot and provided with a retaining 
device for holding the locking Stud in the recess, 
whereby the clasp may conveniently be opened with 
one hand by a downward andforward movement of the 
stud plate. 

A cutting apparatus for mowers and 

reapers has been patented by Mr. John C. Voss, of 
Bedford, Ind. Combined with a finger bar having a 
way for the cutter bar is a grooved overlapping portion 
projected above the way, the cutter bar having a 
beveled rib on its upper side, with roller bearings be- 
tween the rib and the overlapping portion of the finger 
bar, and other novel features. 

A two wheeled vehicle has been pa- 
tented by Mr. Frank W. Bowne, of Lincoln, Neb. The 
body has spring-suspended side bars carrying spherical- 
headed studs, sectional links being held upon the stud 
heads and other spherical-headed links connected to the 
side bars and engaged by the lower ends of the links, 
the mounting being designed to relieve the vehicle of 
" horse motion." 

A machine for forming horseshoes has 

been patented by Mr. Charles L. Halght, of Pough- 
keepsie, N. Y. It has a plate supporting and carrying 
a forming die, In combination with stationary abutments 
and levers, with means for reciprocating the plate and 
die and the levers, the bar of iron from which the shoe 
is made being bent or folded around the reciprocating 
die. 

A well drilling machine has been pa- 
tented "by Mr. William Manson, of Colton, Cal. It is 
designed /to bore "the well by a gravitating sand pump 
or tool, and has mechanism for raising and dropping a 
crown pulley with cable carrying a gravitating drilling 
tool, a spring in the bar on which the pulley is jonrnaled 
lessening the jar and promoting the durability of the 
entire rig. 

A combined reel handle and fishing 

reel has been patented by Mr. Abraham Coates, of 
Watertown, N. Y. The reel frame is adapted to screw 
into sockets upon the ends of the parts of the reel 
handle, the reel having a multiplying gearing to turn it, 
and a crank which may be transferred from the gearing 
to the reel itself, to secnre both slow and fast winding, 
with other novel features. 

A combination tool for loading cart- 
ridges forms the subject of two patents issued to Mr. 
Francis P. Devens, of Kansas City, Mo. It is adapted 
for loading the ordinary form of paper shell cartridge, 
and the device is designed to remove the exploded 
primers from the shell and apply new ones, and load 
and crimp the shell, in connection with an automatic 
shot and powder delivery apparatus. 

An .oil can has been patented by Mr. 

John H. Sntphen, of Hnron, Dakota Ter. It has a false 
spring bottom and a valve in the spout with a spring- 
actuated rod attached thereto bearing upon the spring 
bottom, with other novel features, whereby the oil 
delivered from the can is under the complete control of 
the operator, and will be cleansed of grit and other im- 
purities by a filter. 

A clothes line holder has been patent- 
ed by Mr. Andrew E. Norman, of Ishpeming, Mich. It 
consists of a board with a central face groove, having a 
dovetail metal strip along its center, with a cross bar 
and line-holding blocks, and other novel features, the 
line holders to be attached to opposite walls or supports 
to allow one or more lines to be stretched to form a 
clothes rack of any required capacity. 

A buggy top has been patented by 

Mr. John D. Reed, of Julesburg, Col. The invention 
consists in a calash top vehicle having the combination 
of a transverse brace-connecting shaft journaled to the 
rear part of the seat and having braces fixed rigid at 
each end, with an actuating lever arm attached to have 
an oscillating movement in a vertical direction, with 
other novel features. 

A system of irrigation has 15een pa- 
tented by Mr. Augustin S. Haines, of Nashville, Iowa. 
It is designed more particularly for orchards or other 
tree-planted areas, and consists of a novel arrangement 
of pipes to be laid along the surface of the ground and 
connected to each other by couplings having water out- 
let passages, with other pipes driven or set into the 
ground receiving water from the distributing pipes. 

A fountain brush for mucilage and 
other liquids has been patented *by Mr. Allan C. Har- 
rington, of Richmond, Va. It has a reservoir flattened 
at the bottom, so it will stand uprtg^ht, and a tube on 
the opposite Bide holding a brush, there being a spring 
valve in the tube which opens when pressure is applied 
to the reservoir, the valve being adjustable to control 
1 the supply and for liquids of different density. 



The producing of lithographic surfaces, 

or zincographic plates, forms the subject of a patent 
issued to Mr. Hermann Schoembs, of Offenbaph-on-the 
Main, Germany. It consists in subjecting the zinc 
plates to the action of a mixture of nitric and sulphuric 
acids, and then to the action of an ammonia salt, in a 
manner described, after which the plates may be used 
in the same way as the ordinary lithographic stones. 

A power hammer has been patented by 

Mr. Henry St. Lawrence, of Northampton, Mass. The 
connection of the hammer stock is such that the hammer 
will deliver a swinging yielding blow, the shock of 
which is taken up by an independent base, the base of 
the main frame being relieved of all nndue shock and 
jar, while a forward or backward adjustment of either 
the anvil or the hammer may be obtained. 

A sharpener for reaper and mower 

blades has been patented by Mr. Louis P. Sefton, of 
Toronto, Ontario, Canada. Its body is approximately 
diamond shaped in cross section, and both body and 
handle are formed integrally from a composition chiefly 
of emery, by subjecting it to heavy pressure in a monld, 
a steel wire link being embedded longitudinally in the 
body and handle at the time of moulding to give greater 
strength. 

A brake for windmills has been pa- 
tented by Mr. John Thompson, of Holland, Mich. A 
wheel is carried upon the inner end of the shaft of the 
wind wheel, and a band is arranged in connection with it, 
in combination with a curved and ontwardly projecting 
arm adjustably secured to the vane and adapted to en- 
gage the band, so that when the vane is thrown out of 
the wind, the brake will be automatically applied to the 
wheel. 

A machine for automatically putting 

hinges upon boxes has been patented by Mr. Andrew 
C. Bolton, of Brooklyn, N. Y. Combined with two sets 
of nail holders, and hammers or drivers therefor, is a 
receptacle for hinges and a chute leading therefrom to 
a point adjacent to the hammers or drivers,' a feeding 
finger forcing the hinges into position for action by the 
drivers, with other novel features, making a simple and 
durable machine. 
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A CBUEL OLD MONSTEE. 

A cruel old monster was " Giant Despair," as pictured 
by Bunyan in " Pilgrim's Progress." His plan was to 
drive people to desperation by making them low spirited 
and wretched. In other words, by giving them mental 
and spiritual dyspepsia. Having got them Into this 
state of misery, he made an easy capture of them. 

When an invalid is badly run down by dyspepsia or 
lung trouble, or by any chronic disorder, the danger Is of 
becoming so weak as to despair of recovery. This Is 
more especially the case where sufferers have tried one 
thing and another in hope of cure, but without success. 
A lady who for five years had been almost hopeless con- 
cluded as a last resort to try Compound Oxygen. Her 
trouble had been chronic irritation of the bowels. She 
had been almost entirely unable to walk. Eating had 
been torture. To these distresses had been added a se- 
vere attack of rheumatism. After using Compound 
Oxygen for three months she wrote to express her gratl- 
tune for being brought out of her misery. She says : " I 
frequently met with remarks of this kind, * If you get 
well, no one need despair.' So you see It speaks for itself 
in my altered condition." 

This good work should be known by everybody who 
wants to deal a blow at "Giant Despair." Write for 
pamphlet treatise to Drs. Starkey & Palen, 1529 Arch 
Street, Philadelphia, Pa. Sent free. 
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Duplex Steam Pnmps. Volken & Felthousen Co., Buf- 
falo, N. Y. 

$35,000 to $40,000 will buy controlling interest in 
manufacturing business paying 25 per cent. Cause of 
selling, poor health. Address J. F. Hammond, Omaha, 
Neb. 

Diamond Liquid. Warranted to drill any Mnd of 
steel and glass. Sample bottles, $1. Diamond Liquid 
Co., No. 2 Carondelet St., New Orleans, La. Patent ap- 
plied for. References. 

Carter de Murguiondo, manufacturers 1 and patentees' 
agent, 229 Broadway, room 14, New York, wishes New 
York State agency for some good patented article or 
novelty, where profits are good. 

In every community there are a number of men whose 
whole time is not occupied, such as teachers, ministers, 
farmers' sons, and others. To these classes especially 
we wouldjsay, if you wish to make several hundred dol- 
lars during the next few months write at once to B. F. 
Johnson & Co., of Richmond, Va., and they will show 
you how to do It. 

Brass, iron, and steelwork of all kinds. Send sam- 
ple or description of what yon want, and we will name 
price. T. F. Welch & Co., 8 and 10 Medford St., Boston, 
MaBB. 

Patent agents. T. H. McCullock & Co., Omaha, Neb. 

To Nut Manufacturers— For Sale : One Burdict hot 
pressed nut machine, of capacity 2 in. New, and offered 
at a remarkably low price. S. C. Forsaith Machine Co., 
Manchester, N. H. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 138 Jackson St., 
Chicago, 111. 

Patent foot power scroll and circular saw, mortisers, 
lathes. Seneca Falls Mfg. Co., 666 Water St., Seneca 
Falls, N. Y. 

Burnham's turbine wheel is sold at net price to mill 
owners. Catalogue free. Address York, Pa. 

The Diamond Prospecting Co., 32 W. . Lake St., 
Chicago, 111., general agents for the Sullivan diamond 
prospecting drills. 

Foree Bain, 76 Market St., Chicago, designer and con- 
structor. Electrical apparatus, fine and special ma- 
chinery, etc. 

Nickel Plating.— Manufacturers of pure nickel an- 
odes, pure nickel Baits, polishing compositions, etc. $100 
"lAttle Wonder." A perfect Electro Plating Machine. 
Agents of the new Dip Lacquer Krlstaline. Complete 
outfit for plating, etc. Hanson, Van Winkle & Co., New- 
ark, N. J., and -92 and 94 Liberty St., New York. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metal Co., Chicago, 111. 

The Railroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

Supplement Catalogue. — Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co.. Publishers, New York. 

The Knowlee Steam Pump Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Belting and Wheels. Link BeltM. Co., Chicago. 

Iron Planer, Lathe, Drill, and other machine tools of 

modern design. New Haven Mfg. Co., New Haven, Conn. 

Presses & Dies. Ferracute Mach. Co., Bridgeton,N. J. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Lathes for cutting irregular forms a specialty. See 
ad. p. 62. 

For best forges, blowers, exhausters, hand and power 
drills address Buffalo Foree Co., Buffalo, N. Y. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. B. Dudgeon. 24 Columbia St., New York. 

Cut-off blade, % X 6 in., 30c. To forge, costs $2.00. 
Dwight Slate Machine Co., Hartford, Conn. 

Safety Elevators, steam and belt power ; quick and 
smooth. D. Frisbie & Co.. 112 Liberty St., New York. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See 111ns. adv., p. 28. 



© 1888 SCIENTIFIC AMERICAN, INC. 



April, 7, , 1888. J 



Sftitutitit- %mtxitm. 



219 



We are sole manafactarers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 and 425 Bast 8th Street, New York. 

Catarrh Cured. 
A clergyman, after years of suffering from that loath- 
some disease, catarrh, and vainly trying every known 
remedy, at last found a prescription which completely 
cured and saved him from death. Any sufferer from 
this dreadful disease sending a self -addressed stamped 
envelope to Prof. J. A. Lawrence, 212 Bast 9th St., New 
York, will receive the recipe free of charge. 

" The Improved Greene Engine." Safety stop on 
regulator. Providence, R. I., Steam Bngine Co. are the 
sole builders. 

For best quality, order your steel castings from the 
Buffalo Steel Foundry, Buffalo, N. Y. 

Band saws, with tipping table. AU'kinds woodwork- 
ing machinery. Rollstone Machine Co., Fitchburg, Mass. 

Leather Link Belting is the most reliable for swift 
running machinery. For particulars write Chas. A. 
Schieren & Co., 47 Ferry Street, New York. 

A Perfect Engine — Syracuse water motor, for driving 
light mach'y. Tuerk Water Meter Co., Syracuse, N. Y. 

Send for new and complete catalogue of Scientific 
Books for sale by Munn & Co., 361 Broadway, N. Y. Free 
on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for. publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(1) J. D. asks how to make carbon 

paper or transfer paper. A. Mix lard to a paste with 
lampblack, rub this upon the paper, remove the excess 
with a rag,and dry the paper, which should be thin post 
or tissue paper. 

(2) I. M. G. asks : 1. In Fig, 2, in your 
description of electric motor, in issue of March 17, is the 
iron wire which is wrapped on the spool insulated ? A. 
It is partially insulated with shellac varnish. 2. Will 
it matter if more than one piece of wire is used, if they 
are twisted or joined together, and what is done with 
the ends of the wire? A. You may use several pieces, 
but the ends should be allowed to abut without being 
twisted. The outer end of the wire is held temporarily 
by shellac. 3. Will cotton cloth do to wrap the iron 
wire ring? A. One thickness of thin cotton cloth ap- 
plied with shellac varnish or thin glue will answer. 4. 
What will be the result if the coils of the armature do 
not have the same number of convolutions? A. The 
machine will have an irregular action. 5. Will any 
other screws work as well as brass wood screws? Will 
ordinary telegraph wire do instead of Stubs' wire? A. 
Yes. 6. What is the rule of thumb? A. VirLually no 
rule at all. The meaning of the expression is that you 
should construct your machine by adapting one part 
to another as you proceed, without any special calcula- 
tion. 7. In the field magnet, are the strips lapped over 
each other, or just brought up against each other? A. 
The ends of the strips should abut. 8. Will lead an- 
swer the same purpose as Babbitt or type metal? A. 
No. 9. What is to prevent the metal from filling up 
the entire opening and leaving no oil hole ? A. Nothing; 
the oil hole is to be drilled. 10. How much space should 
be left between the field.magnet and the armature? A. 
The smaller the space, between the armature and the 
field magnet, the better. 11. Can the motor be run 
either way by reversing thecurrent? A. No ; it can be 
done only by shifting the commutator brushes. 

(3) G. G. asks if there is any particular 
way to lace a quarter turn belt so as to have an equal 
strain on both edges of the belt. A. Begin on the oat- 
side of the belt at the middle, pass one end of the lac- 
ing [through one end of the belt and bring it out 
through the corresponding hole of the other end of 
the belt, laying it diagonally off to the left. Nowjpase 
the other end of the lacing through the hole 
last used, and carry it over the first strand of the 
lacing on the inside of the belt, passing it through 
the first hole used, and lay it diagonally off to 
the right. Now proceed to pass the lacing through the 
boles of the belt in a zigzag course, leaving all the 
strands inside the belt parallel with the belt, and all 
the strands dutside the belt oblique. Pass the lace 
twice through the holes nearest the edge of the belt, 
then return the lace in the reverse order toward the 
center of the belt, so as to cross all the oblique strands, 
and make all the inside strands double. Finally pass 
the end of the lacing through the first hole used, then 
outward through an awl hole, then hammering it down 
to cause it to hold. The left side is to be laced in a 
similar way. 

(4) J. M. C. writes : 1. I have just made 

six cells, 1 zinc 1^ inches by 3J^ inches, 2 carbons 1% 
inches by 3*4 inches. . I want to know if they will turn, 
or more than turn, the motor described in March 17 
issue? A. Tour batteries will turn the motor, but 
will give very little power. 2. Can I construct a smaller 
one on the same principle? A. Yes; follow out the 
same general proportions. 3. Can I make the field 
magnet solid, either wrought or cast, and, if built up, 
are the joints broken just where they happen to come? 



A. Yes; when built up the joints are broken just as 
they happen to come. 4. How is induction coil made 
to suit as many of my cells as would be proper to use, 
in an ordinary medical battery? I would like to have 
working directions. A. For induction coils and very 
full directions for making, see Supplement, Nos. 160, 
166, and 569. 

(5) E. H. L; writes : I am much inter- 
ested in your admirable description of a small dynamo 
as furnished in Scientific American Supplement, 
No. 600. I want such a one for running a single arc 
lamp, such as requires 50 Bunsen cells. This dynamo 
does not furnish £. M. F. high enough for such, I fear. 
Can It be wound with finer wire, and so made suitable 
for ourneeds without otherwise altering the dimensions? 
Perhaps you can also tell me where I could get such a one 
made complete, for a reasonable price, or of any other 
pattern that will answer. We want an experimental 
dynamo for general purposes as well as for the arc 
lamp of our projector. How high candle power does 
the dynamo furnish in an arc lamp? How will the 
light compare with an ordinary lime light? A. The 
dynamo, when made as described in the Supplement, 
No. 600, will answer your purpose perfectly. To adapt 
it to an arc light, all you need to do is to connect all of 
the wires of the field magnet in series, then arrange the 
dynamo as a shunt machine, and add some resistance 
to that of the field magnet in the shunt, the amount to 
be determined by experiment. Then have the winding 
of the armature secured by a sufficient number of bands 
of brass wire to prevent its destruction by centrifugal 
action, also wrap the wires leading to the commutator 
cylinder with adhesive tape, and finally increase the 
electromotive force by increasing the speed to say 
3,000 revolutions per minute. The light will be ample 
for projection. With a parabolic reflector it will be 
superiorjo the calcium light. 

(6) G. R. F. asks the process of taking 
and using glue moulds. A. A good gelatine mould may 
be made in the following manner: Soak the best white 
glue in cold water for 24 hours, then drain off all the 
water. Melt the soaked glue in a water- jacketed kettle, 
then pour the glue upon the object, the latter being in- 
cased in a lead or pasteboard box. Let it cool for 12 
hours, then separate the cast from the object. If the 
object be a statuette, a thread should be attached to the 
back, and extended out of the mould at both ends, so 
that it may be used for cutting open the mould after 
it is cooled, to permit of taking out the statuette. A 
good material for a mould is made in the following way: 
Dissolve 20 parts of fine gelatine in 100 parts of hot 
water, and a dj^ part of tannin and the same amount 
of rock candy. It is said that a mould made of gelatine 
or glue alone may be- made more durable by pouring 
over it a solution of bichromate of potash in water, 1 
part of bichromate to 10 of water, and afterward ex- 
posing it to sunlight. Most objects require oiling 
slightly before being covered with glue or gelatine. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office Scientific American, 361 Broad- 
way, New York. 



INDEX OP INVENTIONS 

For which Letters Patent of the 
United States were Granted 

March 20, 1888, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Air heating device, M. T. Baldwin . 

Alarm lock, Q. Gibbs 

Animal releasing device, B. Borton 

Animal trap, J. T. Moxley 

Annunciator, electric, B. N. Botts 

Ant trap. M. Kell 

Atomizer, A. M. Shurtleff 

Axle box, car, D. H. Dugar? 

Axle box, car, Lewis & Armstrong 

Axle box, car, D. Macnee 

Axle box lid, car, G. W. Morris 

Axle, car, J. H. Eaton 

Axle clip, L. S. White 

Bag holder, Boscoe & Grier 

Bale tie, L. C. Ryan 

Baling press, Haughton & Alexander 

Barrel head making machine, J. J. Philbrick 

Barrel roller, J. Boland 

Bathing the head, device for, A. Heinemann 

Battery. See Electric storage battery. Galvanic 
battery. 

Battery fluids, new mercuric salt for, A. Schan- 
schieff 

Belt fastener, W. O. Talcott 

Bicycle step, T. Benfleld 

Bills, letters, or samples, receptacle for contain- 
ing classfled, A. Sanders 

Blackboard, spherical, W. R. Story 

Blackboards, attachment for spherical, W. R. 
Story 

Blind stop, G. W. Williams 

Boiler. See Steam boiler. Wash boiler. 

Boiler feeder regulator. G. A. Riedel 

Boiler flue cleaner, steam. C. G. Davison 

Boiler tube cleaner, G. M. Robinson... 

Bolts, making hollow bars for stay, W. B. Weil... . 

Bookbinding, W. M. Kinnard 

Book .folding machines, point mechanism for, J. 
H. Stonemetz 

Books, binding, Meston & Dygort ...'. . 

Boot or shoe sole, P. A. Cushman 

Boot or shoe ventilator, A. Jensen 



379,755 
379,642 
379,852 
379,713 
379,758 
379.581 
379,611 
379,767 
379,651 
379,873 
379,712 
379,638 
379,839 
379,817 
879,878 
379,645 
379,602 
379,851 
379,646 



379,820 
379,739 
379,557 

379,665 
379,914 

379,915 
379,748- 

379,776 
379 ,564 
379,728 
379,887 
379,649 

379,787 
379,874 
370,765 
379,579 



Boots or shoes, manufacturing, J. W. French 879,640 

Bottle, E. Storm 379,615 

Bottle stopper, G.L. Waitt 379,919 

Bottle stopper and fastening, S.'L. Wiegand 379,623 

Box. See Axle box. Feed box. Packing box. 
Brake. See Car brake. 

Bread, preparation of, J. Robertson 379,727 

Buckle, harness, J. M. Smith 379,613 

Burner. See Gas burner. Lamp burner. 

Button, A. J. Shipley et al 379,912 

Button, F.H. Thier '. 379,742 

Button.detaching device, B. Poulson 379,604 

Butlon^detachlng device, W.,D. Schlefer 379,609 

Can. See Jacketed can. Oil can. 

Candy, machine for making, H. W. Hoops 379,871 

Car brake, automatic, De Coar & Keast 379,687 

Car coupling, Crow & McMackln 379,563 

Car coupling, R. H. Dowllng 379,888 

Car coupling, T. E. Halls.. 379,781 

Car coupling, J. A. Hinson 379,785 

Car coupling, C, E. Michaud : 379,803 

Car lighting, application of electricity to, C. A. 

Faure 379.567 

Car link, self -coupling, Wardwell & Landon 379,621 

Cars, draw gear for street, B. McDevitt 379.587 

Cars, heater for railway, R. M. Dixon 379,691 

Carriages, sunshade for baby, H. S. Smith. 879,734 

Carrier. See Cash carrier. 

Cartridge crimper, J. W. Brittin 379,853 

Cartridge loader, F. P. Devens 379,636 

Cartridges, combination tool for loading, F. P. 

Devens , 379,635 

Cash carrier, D. Lippy 378,583 

Cash carrier apparatus, pneumatic, J. L. Given... 
Cash carriers, locking and releasing mechanism 

for, H.Thomas 379,618 

Cement, self-hardening, F. Jarschina 379,580 

Centrifugal separators, motor for operating, G. 

De Laval 379,690 

Chair. See Collapsible chair. 

Chart, time, D. F. Crane 379,862 

Chopping knife, M. Ludwig 379,584 

Churn, E. V. Beard 379,848 

Cigar bunching machine, A. C. Schutz 379,732 

Clasp. See Pocketbook clasp. 

Cleaner. See Boiler flue cleaner. Boiler tube 

cleaner. Street cleaner. 
Clip. See Axle clip. Whiffietree clip. 
Clod crusher and ground leveler, Delano & Cum- 
mins 379,565 

Clothes line holder, A.E.Norman.... 879,717 

Coffee roasting apparatus, I. C. Gordon 379,891 

Coffin, H. Rice 379,814 

Coffin fastener. W. J. Noble 379.715 

Collapsible chair, H.S. Whitehead 379,670 

Color or ink pad, J. B. Laughton 379,793 

Comb. See Curling comb. 

Comb cleaning apparatus, (i. H. McKee 379,588 

Connecting rod, L. H. Nash 379.806 

Converter, R. W. Hunt 379,894 

Conveyer, Krause & Harris 879,704 

Cores, making dry sand, J. H. Blessing 379,672 

Corn husker, Ti. H. Sholder 379,825 

Corn shelters, cylinder for, H. Poucher 379,603 

Cotton gin, G. F. Brott 879,760 

Cotton press attachment, W. F. Southard 379,828 

Cotton stalk cutter, M. D. Oneal 379,596 

Coupling. See Car coupling. Hose .coupling. 

Pipe coupling. Thill coupling. 
Crusher. See Clod crusher. 

Curling comb, C. 8. Levy 379,650 

Curtain, drop, J. P. Smith 379.614 

Cutter. See Cotton stalk cutter. 

Cutting apparatus. J. C. Voss 379,881 

Digger. See Potato digger. 

Ditching and grading machine, D. D. Kuhlman.... 379,705 

Dock, J. M. Cornell '..... 379,861 

Draught attachment for plows, H. E. Bradbury.. . 379,676 

Drawers, L. L. Bertonneau 879,658 

Drill. See Potato drill. 

Edger, W. F. Parish 379.659 

Edger, gang, W. F. Parish 879,658 

Electric heater, C. Seller 379,822 

Electric machine, dynamo, M. Deprez 879,689 

Electric maching regulator, dynamo, T. A. Edi- 
son 379,771 

Electric storage battery, C. D. P. Gibson 379,572 

Electrical connections, plug for making, G. Otto .. 379,598 
Electrical distribution, system of, T. A. Edison... .379,772 
Elevator. See Rack elevator. 

Elevator, N. C. Bassett 879,556 

Engine. See Gas engine. Steam engine. 

Excelsior, machine for making, W. H. Moore 379,592 

Fare boxes, locking receptacle for. G. Reimann... 379,811 

Faucet, filtering, W. H. McDonald 379,801 

Feed box and end gate, combined, H. Gamble 379,569 

Feed water purifier, A lien & Bo wer s 379,671 

Fence, I. L. Landls 379,706 

Fence making machine, S. L. Kline 379,791 

Fencing, barb for wire, W. H. Rodden... 379,729 

File holder, paper, L. Banks 379,846 

File, paper, T. W. G. Cook 379,860 

File receptable, A. L. Brown 379,678 

Filing receptacle, A. L. Brown 379,560 

Firearm, magazine, H. Lelneweber 379,794' 

frire bowls, upper and lower plate for, A. S. 

Newby 379.594 

Fire extinguisher, J. O. Banning , . 379,756 

Fire extiuguisher, hand; J. E. Long 379,708 

Fire kindler, E. E. Brewster 379,631 

Fish trap. E. W. Jenkins '. 379,701 

Flower stand, Duffle* Weston. : 379,637 

Frame. 'See Quilting'frame. Window frame. 

Fuel cartridge, Herron & Hugentobler 379,697 

Furnace. See Slag furnace. 

Furnace protecting, F. W. Gordon 379,694 

Fuse, shell. T. Nordenfelt : 379,716 

Gauge. See Milk gauge. 

Galvanic battery, A. Schanschleff. 379,911 

Gas and air commlngler, B. S. Dunn 379.769 

Gas burner, G. K. Cooke 379,562 

Gas engine, J. Noble 379,807 

Gaseous explosions as a motive force, utilizing, 

T.H.Bolmer 379,674 

Gate. See Sliding or rolling gate. 

Gate.G.P. Price 379,660 

Glove, F.H. Busby 379.855 

Gong, door, D. S. Adams 379,626 

Governor, engine, G. M. Hopkins 379372 

Grain binder knotting device, Whiteley & Dyer... 379.622 

Grain meter, J. O. Marks 379,799 

Grate, H. P. Tallmadge 379,740 

Grate and feed waterheater, hollow, W.J.King.. 379,790 

Grinding mill, G. H. McCulloch 379,900 

Gun, cane, E. D. Bean (r) 10,910 

Gun carriages, recoil cushion for, E. Hill 379,783 

Gun, spring, T. Harding 879,782 

Hammer, foot power, C. J. Rundqulst 379,918 

Hnndle. See Reel handle." Tool handle. 

Harrow, reversible folding, - J. M. Shubert 379,826 

Harvester, low down grain binding, D. Strunk 379,830 

Harvesters, knotting mechanism for, R. Brown... 379,886 
Hasp lock, Kirae & Williams 379,696 



Hat wires, machine for applying clasps to, J. 

Nutt 379,876 

Hatchet and plane, combined, J. Brandt 379,677 

Hay binder, C. W. Baker 379,555 

Hay rake, horse, J. H. Jones 379,895 

Heat and.power supply system. T. R. Timby 379,744 

Heater. SeelElectric heater. 

Heel nailing machine, F. F. Raymond, 2d 379,810 

Heel plate guide, R.H.Lewis 379,898 

Height and the weight of persons, machine for 

determining or indicating the, C. C. Clawson. . 379,859 

Hinge, friction, V. W. Mix 379,901 

Hinge, lock, J. Wolf 379,921 

Holder. See Bag holder. Clothes line holder. 
File bolder. Pen holder. Sash holder. Water- 
melon holder. 
Hook. See Lever hook. Wardrobe hook. 

Horses, interfering device for, M. Haughey 379,644 

Horseshoe blank, P. F. Greenwood 379,779 

Horseshoes, machine for forming, C. L. Haight... 379,696 

Hose coupling, C. W. Boluss 379,845 

Ink or other fluid stand, A. P. Plchereau 879,906 

Iron. See Sad Iron. 

Jacketed can, O. G. Blck 379,757 

Knife. See Chopping knife. 

Knitting mathlne, circular, L. E. Salisbury 379319 

Knitting machines, electrical stop motion for, W. 

Talcott, 2d 379,832 

Knives and forks, die for straightening, E. G. 

Ost 379,597 

Knob attachment, W. H. Flinn 379,639 

Ladder, Are, A. J. Sutherland 379,916 

Lamp, B. B. Schneider 379,610 

Lamp, C. S. Upton 379,836 

L,amp burner, V. Rhind 379,813 

Lamp, electric arc, E. R. Knowles 379,792 

Lamp, hanging, V. Rhind 379,908 

Lamp, incandescent electric, T. A. Edison 379,770 

Lamps, socket and key for incandescent, G. 

Wilkes 379,842 

Lantern, C. W. Colony (r) 10,911 

Lantern, tubular, R. Herman ce 379368 

Last, shoemaker's, L. E. Miles 379,590 

Latch and lock, combined, M. Jobborn 379,788 

Lathe, R. C. Fay 379,568 

Leather cutting machine, J. Cave et al 379.857 

Leathersplittingmachlne.A.Uull 379,700 

Levee and ditching machine, E. J. Engman 379.864 

Level, plumb, C. Ritz 379,662 

Lever hook, cable, M. E. Pugh 379,721 

Lithographic surfaces, producing, H. Schoembs.. 379,731 
Lock. See Alarm lock. Hasp lock. Nut lock. 

Railway switch lock. 
Logs, machine for shaving off the bark from, N. 

H.Brokaw... , 379,559 

Loom temple. W. H. Taylor 379,917 

Manure distributer, W. C. McTyeire 379,654 

Mask, baseball, D. J. O'Sullivan 379,655 

Match safe, A. Cary 379,680 

Mattress, air, G. H. & B. F. Snavely 879327 

Measuring reel, E. M. Thomas 379,743 

Mechanical movement, Elliott & Reid 379,775 

Mechanical movement, electro, J. F. McLaughlin 379,802 

Metals, treatment of, Q. W. Gesner 879,866 

Meter. See Grain meter. Water meter. 

Milk gauge, J. S. Elliott 379,892 

Mill. See Grinding mill. Sawmill. 

Monocycle, H. Behr 379349 

Mortising machine, endless chain, C. H. Douglas.. 379,936 
Motor. See Water motor. 1 

Muffler, steam, G. F. Royer 3TS,flOS 

Musical instruments, repeating check for music 

sheets of mechanical, J. Crannell 379,887 

Nail machines, die holder and straightening de- 
vice for wire, M. M. Smith 379,735 

Nut lock, J. B; Crossley. 379,686 

Oil can, J. H. Sutphen 379,738 

Oil feeder, N. Seibert 379,733 

Oiler, automatic, Grlswold & Bradbury 879,643 

Ores, reduction of , H. Hlrsching (r) :.... 10,912 

Packing box, A. T. Linderman.. 379,652 

Pad. See Color or ink pad. 

Pail cover fastening, C. F. Loomis 379,797 

Paper cutters, means for operating, w. F. Hill.... 379,784 

Paper folding machine, W. Hill 879,698 

Paper for carpet linings, etc., folded, A. Glbb 379371 

Pencils, rubber tip attachment for, L. S. Bacon . . . 379.844 ■ 

Pen holder, J. A. Kimball 379,789 

Pipe. See Sheet metal pipe. Tobacco pipe. 

Pipe coupling, D. W. Magee 379,798 

Pipe coupling, flexible, P. M. Askren 379,628 

Pipes, die for threading and cutting, G. Williams. 379,624 

Piston, A. M.'Morrlll 379,711 

Pitcher, water, T. Shaw.... ;. 379323 

Planer, road, J. C. Steele 379,829 

Planter, D. B. N. Turner 379,834 

Planter, automatic check row corn, E. C. Culver. . 379,634 

Planter, check row corn, J. E.Bering 379,850 

Planter, corn, C. E. White ^.. 879,838 

Planters, attachment for corn, M. Schmucker 379.821 

Planting attachment, corn, F 1 . L. Aten 379354 

Plow, J. McArthur 379,653 

Plow.E. Hixson 379,647 

Plow and planter, combined, W. F. Leslee 379,897 

Plow or cultivator, listing, J. 8. Crum ... 379,863 

Plow, sulky, M. T. Hancock 379,892 

Pocketbook clasp, D. M. Read 379,724 

Potato digger, P. A. Chippendale 379,682 

Potato drill, J. L. Ulsh. 379,745 

Press. See Baling press. 

Pressure, 'apparatus for regulating fluid, J. B. 

Stobaeus 379,667 

Pressure .regulator, automatic fluid. W. D. Shel- 
don 879324 

Pressure regulator, fluid, W. B. Mason 379386 

Printers' rules, machine for cutting, W. II. Gold- 

Ing 379.777 

Printers' rules, machine for mitering, W. H. 

Golding 379,778 

Printing device, Adams & Seymour, Jr. 379.884 

Quilting frame, B. W. Raines 379,661 

Rack elevator, W. R. Fltchlt 379,693 

Railway and car, 'elevated, J. L. Chapman 379,681 

Railway and Jconduit for electric wires, etc., ele- 
vated, A. C. Oehrle 379,904 

Railway, cable, E.V.Johnson 379,648 

Railway grading and excavating machine, M. E. 

Puch 379.722 

Rallway'swltch lock, W. T. Manning 379,709 

Railway tie, C. P. Hawley 379374 

Railway tie and chair, metallic, C. C. Singer 379.612 

Railway tie, combined wood and metal, C. P. 

Hawley '. 379,575 

Railway tie, metallic, C. P. Hawley 379376 

Railway track, cable traction, W. H. Young 379,922 

Railways, traction increasing system. for electric, 

E.E. Ries : ; 379,909 

Rake. See Hay rake. 

Rasp. R. Vollschwitz 379,620 

Reel. See Measuring reel. 

Reel handle and fishing reel, combined, A. Coates 379,683 
Regulator. See Boiler feeder regulator. Pressure 
regulator. 
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Reins, etc., manufacture of round, A. Lobdell. . . . 379,796 
Roads, machine for making, repairing, and clean- 
ing. C. H. Burleigh 8T9.6TO 

Rod. See Connecting rod. 

Roller. See Barrel roller. 

Rolling car wheels, machine for, Bagaley'&Hains- 

worth ..' .... 379,754 

Rolling mill plant, Morgan & Sunstrom 379,902 

Rolling mill roll. A. Newell 379,595 

Sad iron, (i. J. Murdock 379,804 

Sad iron, self-heating, G. Heidel 379,867 

Saddle, harness, F. Rehkopf 379,605 

Saddles, pad plate for harness, if. Rehkopf 379.606 

Sash fastener, V. L. Rosentreter 379.910 

Sash holder. If. L. Rosentreter 379,664 

Saw,H.C. Palmer 379,719 

Saw grinding machine, shingle, If. Ghalloner 379,632 

Sawmill, gang. W. F. Parish 379,657 

Sawmill set works, ratchet mechanism for, W. F. 

Parish 379,656 

Scale, pocket weighing, W. R. Watt 379,746 

Screws, machine for making metal, E. Horton 379,577 

Seal, B.J. Brooks 379,885 

Seine, S. T. Winsor 379,761 

Sewer ventilator, W. H. McAndrews 

Sewing machine bobbin winder, J. E. Neahr 

Sewing machine buttonhole attachment, W. 

Schott 379,666 

Sewing machine'guide, C. Torrey 379,668 

Sewing machine, multiple, M. Gardner 379,570 

Sewing machine trimming device, Neely & Row- 
ell 379,714 

Shade rollers or poles, making wooden, A. M. 

Cool6> 379,685 

Shaft support, vehicle, O. E. Kelly 379,703 

Shafts, vehicle, S. Zimmerman „ ... 379,843 

Sheet metal pipe, J. B. Root 379,663 

Shingle sawing machine, W. A. Campbell 379,856 

Shutter fastener, P. O. Guerin 379,695 

Slag furnace, O. T. X. Adams 379,883 

Slag furnace, P. H. Adams, J r 379,625 

Slag furnace, j.E. Peck 379,600 

Slag furnace, O. B. Peck 379,601, 379,720 

Slats, device for repairing broken, A. J. Dennis. . 37 

Sliding or 'rolling gate, J. M. Vanover 379,918 

Sling and truck 'combined, t?. Hohorst 379,870 

Soda, apparatus for the ^manufacture of, M. R. 

Wood 379,752 

Speculum.G. E.'Allen 379,553 

Spool, I. Cross 379.6A3 

Spring. See Vehicle spring. 

Spring for side bar.vehicles, E. Hutchinson 379,787 

Stand. See Flower stand. Ink or other stand. 

Stay, garment, R. B. Wheeler 879,882 

Steam boiler, G. R.Wilson 879.749 

Steam boiler, sectional, A. I.. Riker 379,725 

Steam engine, oscillating, J. D. Bowne 379.630 

Steering mechanism for vessels, W. Whitehead. . 379.840 

Stirrun'attachment, J. C. Welcome 379,747 

Stocking, E. Sutro S79.831 

Stone, endless saw for cucting,.F. Turrettinl 379,835 

Stopper. See Bottle stopprr. 

Stove, coal. W. F. Beecher 879,629 

Stove pipe ventilator, J. P. Ekstrom 379,774 

Stove, regenerative hot blast, H. A. Laughlin 379,707 

Street cleaner, E. P. Nash 379,875 

Studs, machine for setting lacing, L. Joncas 379,702 

Superheater and burner, hydrocarbon, C. T. 

8choen 379,879 

Swing, G. A. Dumbeck 379,768 

Switch point guard, P. A. Randall 379,809 

Table, O. F. Groves 379,780 

Tank. See Water closet supply tank. 

Tanned skin, V. Riviere 379,726 

Tapping steam, gas, or water fittings/ machine 

for. A. M. Burritt 879,761 

Telethermometer, F. J. Dibble 379,766 

Thill coupling, T. G. lnghram _ 379,578 

Thill coupling. T. H. B. Millsap 379,691 

Thrashing machine, W. H. & J. Butterworth, Jr. , . 379,762 
Thrashing machine teeth, die for making, H. T. 

Russell 379,730 

Tie. See Bale tie, Railway tie. 
Tile machines, lubricating carriage for, Living- 
ston & Spenny 379,795 

Tiles, display rack for, D. C. Meehan 379,589 

Timepieces, seconds setting mechanism for, F. 

Terstegen 379,833 

Time worked by employes and automatically com- 
puting their wages, device for registering and 

recording the, F. L. Fuller 379,865 

Tin, machine for cutting blanks from, W. Hipper- 
ling 379,893 

Tire tightener, W. Chase 379,561 

Tobacco pipe, J. F. Mallincfcrbdt 379,585 

Tool, combination, F. W. Ehlmann 379,773 

Tool handle. O. Peck., 379,877 

Torpedo nets, and means for attaching and work- 
ing them, manufacture of, W. M. Bullivant.... 379,854 

Toy marble shooter, R. N. Stockton 379,913 

Toy savings bank, mechanical, A. C. Rex 379,607 

Traction increasing apparatus, electro-magnetic, 

Ries & Henderson 

Trap. See Animal trap. Ant trap. Fish trap. 

Truck, car, A. C. Oehrle 379,905 

Truck, railway motor, G. W. Hunt 379,786 

Trucks, apparatus for automatically .counting and 

registering railway, H. Mohr ;.... 379,800 

Tube bending device, W. C. Winfleld 379,750 

Tnrbine, J.T. Obenchaln 379,718 

Umbrellas or parasols, runner for, F. Spannuth... 379,736 

Valve, back pressure, W. A. Taylor 379,880 

Valve, hydraulic, R. L. Teed 379,617 

Valve, self-acting air, D. T. Bill s 379,889 

Valvf, steam. E. W. Cooke 379,684 

Vehicle spring, Crocker & Diehl 379,763 

Vehicle, two-wheeled, F. W. Bowne 379,675 

Vehicle, two-wheeled,- W. A. Paterson. 379,599 

Vehicle, two-wheeled, L. Raeger 379.723 

Vehicles and motors, apparatus for Increasing 

the'tractlon of, E. E. Rles 379,815 

Velocipede. H. M. Pope 379,907 

Velocipede, Renouf & Boothroyd 879,812 

Ventilator. See Boot or shoe ventilator. Sewer 
ventilator. Stove pipe ventilator. 

Wagon running gear, M. S. Tyler 379,619 

Wardrobe h^ek, H. L. Bradley 379,759 

Wash boiler, A. A. Klein 379,582 

Water closet supply tank, J. Holden 379,699 

Watermelon holder, G. H. Moser 379,903 

Water meter with mutating piston, L. H. Nash... . 379,805 

Water motor, S. S. Allin 379,758 

Water purifying apparatus, J. H. Blessing 379,673 

Water wheel, C. C. Taylor 379,741 

Weighing and weight printing machine, C. C. 

Clawson 379,858 

Well i.;;iing machine, W. Manson 379,710 

Wheel. See Water wheel. 



Windmills, automatic regulating device for, C. F. 

Batham... 379,847 

Window frame, Woeber & Lammers 379,920 

Wire stretcher, S. K. Warren 379,669 

Wire, tempering Bessemer steel, E. W. Gillon 379,573 

Wool, machine for extracting oils from, Owen & 

Harvey 379,808 

Wrench, G. M. Allen 379,627 

Zinc from its ores, wet process of extracting pure, 

C. F. Croselmire 379,764 



DESIGNS. 

Advertising staff. G. Fuchs 18,188 

Badge, J. M. Murphy 18.194 

Bracelet, I,. P. Juvet 16,189 

Burial casket, J. Maxwell 18,193 

Grave stone, Stearns & Lewis '. ..18496 to 18,199 

Moccasins or shoes, ornamentation of, J. E. Booth 18,186 

Spur, A. Buer'mann 18,187 

Stove, heating, Keep &Wlpfler 18,190, 18,191 

Water closet, J. Slater 18,196 

Water closet bowl, O. J. McGann 18,192 



TRADE MARKS. 

Confectionery, Including jams, jellies, marmalades, 
preserved and canned fruits, and sweets, C. 

Southwell&Co 15,808 

Corsets, J. H. Clark 15,291 

Extracts and other perfumes, W. H. Riker... 15,307 

Flour and meal containing leavening properties, 

F.M.Holmes.... 15,298 

Flour, roller process, Gilbert, Waugh & Co 15,297 

Flour, wheat, Winona Mill Company 15,309, 15,310 

Food for infants, V. Dietrich 15,295 

Glassware, hollow, La Compagnie des Cristalleries 

de',Baccarat 15,293 

Hairclippers or cutters, McCoy & Sanders 15,303 

Hands and lips, preparation for chapped, W. J. 

Pechin 15,305 

Metal, Babbitt, J. Bostwlck 15,289 

Perfume, toilet, P. M. Lorenz 15,302 

Perfumery, Lazell, Dalley 4 Co 15,301 

Perfumery, sachet ^powder, and other toilet prepa- 
rations, Lazell, Dalley & Co 15,300 

Pills, cod liver oil, Rigaud & Chapoteaut 15,306 

Powder, soap, and: compounds for cleaning and 

polishing metals, Coffin, Reddington & Co 15, 

Shoes, ladles', J. Faust & Son 15,296 

Superphosphates or fertilizing materials, Crocker 

Fertilizer and Chemical Company 15,294 

Watch cases, Brooklyn Watch Case Company 15,290 

Watches, clocks, jewelry, and silverware, S. F. 

Myers & Co.... 15,304 




Common Sense Dryer 

A marvel for drying lumber or drying and reordering 
tobacco. Will dry lumber green from thelog without 
warping, checking, or impairment of its life. It com- 
bines the three great natural laws: heat, circulation, 
and condensation. Kasily applied to old kilns. Send 
for pamphlets. 

St. Albans Mfg. Co., St. Albans, Vt., Proprietors. 



CHARTER'S GAS ENGINE. 

The safest, most reliable and economical Motor In 

existence. 

Independent of Gas Works and Machines. 



2 to 25 H. P. 




So It can be used anywhere.. 

Makes its Own Gas 

AT COST OF ABOUT 

65 cents per M Feet. 

A Saving of 25 to 86 per cent 
guaranteed over all other Gas 
Engines. 
Chicago Agent : H. H. LATHAM, 

42 Dearborn Street. 
New York House : 

12 Cortlandt Street. 



MAGIC LANTERNS. 



R PETROLEUM LANTERNS HAVE 
IDTHEIAMPSARE UNRIVALLEDF 
JWERFUL WHITE LIGHT. 

Choice stock of 
^uiews colored ' 
[and plain 



Catalog h 



Williams & Orton Mfg. Co. 

P.O. Box 148. STERLING, ILL. 



A Printed copy of the specification and drawing of 
any patent in the foregoing Jl&t Will be furnished from 
this offlCefor25centS. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway, New York. 



Canadian Patents, may now be obtained by the 
Inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated, the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway* 
New York. Other foreign patents may also be obtained. 



^CJipcrfweTncnis. 



Inside Page, ench insertion - - - 75 cents a line. 
Back Page, ench insertion - - - 81.00 n line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisement! at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received &t publication office as early as Thursday morn- 
ing to appear in next issue. 



SEBASTIAN, MAY & CO \S 

Improved Scot Cutting 

t ATirn , c' Foof& 

JjillHAWPower 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama< 
teurs' outfits. Lathes on trial* 
Catalogues mailedon application 
1 65 W. 2d St., Cincinnati, O 





ARTESIAN 

Wells, Oil and Gas Wells, drilled 
rby contract to any depth, from H 
- to 9000 feet. We also tftanuf aoture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. 

Pierce Well ExcavatorCo. 
iVew York. 




CUTLER'S 

POCKET INHALER 

AND 

Carbolnte of Iodine 
INHALANT. 

A certain cure for Ca- 
tarrh, Bronchitis, Asthma, 
and all diseases of the 
Throat and Lungs— even 
Consumption, if taken 

. __ in season. It will break 

up a Cold at once. The -King of Cough Medicines. 
A few inhalations will correct the most offensive 
Breath. Carried handily as a penknife, always ready. 
Approved by physioSns. Nearly Half million Sold. 
Sold by Druggists for SI .00. By mall $1.26. 
W. H. SMITH & CO., PROP'S, 

410 Michigan St., Buffalo, N. Y. 





Improved Stone Channeling Machines, 
ROCK DRILLS, 

Gadders, Quarry Bars, Plug 

and Feather Drills* and 

general Quarrying Machinery* 

Send for full descriptive catalogue. 

rngersoll Rock Drill Co., 

10 PARK PLACE, New York. 



Steel Brick Machines, Driers Si Kilns 

Gregg's Steel Brick Machines, Front and Ornamental; 
Gregg's Clay Crusher Roller Mills; Gregg's Disinte- 
grating Mills; Gregg's Steam Driers for Bricks, Tile, 
Lumber, Paper. Fabrics, etc.; Gregg's Brick Kilns. Di- 
rect, Down Draft, and Compartment; also, Hydro-Car- 
bon Furnaces. Plans and Specifications by competent 
engineers for complete works. 
GBE^G MANUFACTURING CO., 

423 Walnnt St., Philadelphia, Pa,, U. S. 



ICE-BOATS - 

and management. 



THEIR CONSTRUCTION 



With working drawings, details, and 
directions in iuii. Four engravings, showing mode of 
construction^ Views of the two fastest ice-sailing boats 



SBed on the Hudson river in winter. By H. A. Horsfall, 
I.E. Contained in Scientific American Supple- 
ment, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



COUNTERSINK and DRILL COMBINED. 



LIGHTNING 




The Countersink following the Drill, the job is finish- 
ed at one operation, saving the adjusting of tools and 
work twice. Made by 
Wiley «fc Russell Mfg. Co.* Greenfield, Mass. 




STEAM EN8INES. 

Horizontal and Vertical. 

Dredging Machinery, 
Flour. Powder, Slnte and 
Flint mill machinery. Tar- 
bine Water Wheel.. 

York MfgOo., York, Pa. U.S.A. 



SCIENTIFIC BOOK 
CATALOGUE, 

RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN <fc CO., Publishers Scientific American, 
361 Broadway, New York. 



ROCK DRILLS^fB!!, 

AIR COMPRESSORS &'j 



TNERAL MACHINERY fSRi 



MlNINcTuNNELiNG. 
RAND DRILLCo23ParkPhcenev." 



BIT 



Square, Oval, or Round Smooth Holes. 

For carpenter, cabinet, and pattern work, Ji 
in. 50c., set $4.00, mailed free. Bridgeport 
Gun Implement Co., 17 Maiden Lane, N. Y. 



Improved Bench Centering Chucjc 




Will perfectly center 
round, square, and octa- 
gon pieces from H in. to 
\% in. One of the most 
useful, durable, and la- 
ibor saving tools ever 
made for centering pur- 
poses, and is being uni- 
versally used. Price $12. 
Manufactured by The 
Ctjshman Chuck Co., 
Hartford, Conn. 



O 

R 

D ( 

Self-taught, Send for Catalog. Address I 

The Phonographic Institute, Cincinnati. 



PHONOGRAPHY 

■ HONETIC SHORT HAN 



LIGHTNING CONDUCTORS.— DESURIP- 

tionof a hew form of apparatus for testing lightning con- 
ductors, and the method of using it, Illustrated with 8 
engravings. Contained in Scientific American Sup- 
plement. No. 5»6. Price 10 cents. To be had at this 
office and from all newsdealers. 




T PRESS $3. Circular size $8. News- 
paper size tU. Type setting easy, 
printed directions. Send 2 stamps 
for catalogue presses, type, cards, 
Jl k p no Ac, to f actory, -™*- <• — 



Meriden, Conn. 



PULLEYS. HANGERS 
FRICTION CLUTCHES 



PROSBKSB MAOBINB WORKS, I 

44 Fa.r-1*. Place, PT. 




Wheel, a. B. Whltmore 37S,841 

Wtalffletree clip, F. W. Hoefer 379,889 

Whistle attachment, automatic, M. Gage 379,011 

wmainn or bailing machine, h. p. atr»w 379.81S J The Ptctet Artificial loe Company (Limited), Room 6, Coal & Iron Exchange, New York. 



ICE AND REFRIGERATING MACHINES 



Well Drills 

FOR EVERV Purpoib 
SOLD ON TRIAL. 

Investment 
email, prof- 
its large. 
Seno.20c.for 
mailing 
large illus- 
trated Cata- 
logue witn 
particulars. 

Hftnnfactnred by 

GOULDS & AUSTIN, 

167*169 LAKE ST. 
[CHICAGO. XLU3TOI8 




BROOKS' 



NATIONAL DETECTION 
and INQUIRY SERVICE. 

JAMES J. BROOKS, CHIBF. 
12 years Chief U. S. Secret Service and 2JJ years Gov. 
eminent Detective. 1221 O St., N. W., Washington, 
D. C. Skilled Agents at all points. Business solicited. 



Steam! Steam! 



We build Automatic Engines from 2 to 200 H. P., 
equal to anything in market. 

A Large Lot of 2, 3 and 4-H. Engines 

With or without boilers, low Tor cash. 

B. W. PAYNE & SONS, 

Box 15, Elraiia, iT. _ 2". 



ASK YOUR STATIONER FOR THE 

ilDHANNFABER LEAD PENCILS 

THE BEST NOW MADE 



RAILWAY AND STEAM FITTERS' SUPPLIES 

Rue's Little Giant Injector. 

SCREW JACKS, STUBTEVAHT HLOWEBS, Ac. 
JOHN S. URQUHART, 46 Cortlandt St., N. Y. 




DIB HO OTHfB TOOLS 

■HUT UTAL GOOD*, 

mop roitancs, «&. 
SB* eXhriW Ph«i Co, 

Branch Office and Factory, 203,805 & 20? Center St., N. Y. 




I New Catalogue of Valuable Papers 

contained in Scientific American Supplement, sent 
free of charge to any address. 

MI7NN & CO.. 361 Broadway. N, T. 




fflBR'S Wrote* Orlriatl 

BALTIMORE 
jSce HEATERS 

To warm upper ud 1 sw er roomi 
Tie Hudaomeat ud Ba«t Eeo* 
■omleal Goal Stoves in the world* 

B. C- BIBB A SON 

Stove Founder*, Baltimore, Md. 

HARBLEIZED SLATE MAITELg 

New and Beautiful Deaignf, 



H JL m% ^% H ■ MACHINERY. 

K A pC m€ ■>■ I E. k B. HOLMES, 

■^ ■■ m ■ m ■ m ^ m ^ m Bubtalo, N. Y. 




THE CURTIS 

RETURN 

For returning steam condensed un- 
der pressure automatically into the 
boiler, whether taken from above or 
below the boiler lever, without loss 
or waste. Manufactured by 

THE CURTIS REGULATOR CO., 

BOSTON, MAS8. 
Send for Circular No. IB. 



QOO ££'?• £ n ?!°S?> Catchey Pictures 
Ja ^^ v ** lOota. P. O, BOX aa83.7irew York 




ELECTRIC LICHT AND POWER. 

Baco System of Arc and Incandescent Lighting. Direct 
or in connection with the Storage Batteries 
of the Electrical Accumulator Co. 
Dynamos, Motors, Lamps, Batteries, and General Elec- 
trical Supplies. 
Electro- Dynamic Company. 224 Carter St., PhUadelphUv 
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NEW AND IMPORTANT 

TECHNICAL BOOKS. 

BEAUMONT.— Woolen and Worsted Cloth Manu- 
facture. A Practical Treatise, with over 2U0 illustra- 
tions, including Machinery, Designs, Cloth, etc. 891 
pages, 12mo S2.SO 

BRAN NT.— A Practical Treatise on Animal and 
Vegetable Fats and Oils: Com prising .both Fixed and 
Volatile Oils, etc., as well as the Manufacture of Arti- 
ficial Batter, Lubricants, Including Mineral Lubricating 
Oils, etc., and on Ozokortte, etc. By Win. T. Brannt. 
244 engravings, 730 pages, 8vo $7.50 

t&~An i&ttstraUd circular, 8 pages, quarto, showing the 
fnil table of contents of this important book, sent free of 
postage to any one addressing us. 

BltANNT.— A Practical Treatise on the Manufac- 
ture of Soap and Candles. Elaborately illustrated. 
About 700 pages, 8vo. (In press, to be published May 
l(i.) Price #7.50 

MW A prospectus showing contents of this book-wQl be 
sent free of postage to any one furnishing his address. 

BRANNT-WAHl«— The Techno-Chemlcal Becelpt 
Book. Containing Several Thousand Receipts, covering 
the latest, most Important, and most Useful Discoveries 
in Chemical Technology, and their Practical Applica- 
tion in the Arts and the Industries. By W. T. Brannt and 
W. H. Wahl Ph.D. 78 engravings, over 800 paces. Sg.OQ 

9^T A circular showiiig fuU contents of this book, 32 
pages, sent free on application. 

EDWARDS.— The A merican Steam Engineer, Theo- 
retical and Practical. With examples of the latest and 
motit improved American Steam Engines and Boilers. 
For the use of Engineers, Machinists, and Boiler Makers. 
By Emory Edwards. Fully Illustrated. 12mo. (lu prep.) 

KICK.— Flour Manufacture. Treating on Milling, 
Science and Practice. From the German of Frederick 
Kick, Prague. Illustrated with 28 plates and 67 wood- 
cuts. 367pages,8vo 810.O0 

LOCKWOOD.- Dictionary of Terms used In the 
Practice of Mechanical Engineering. 417 pages, 12mo. 

S3.00 

OSBORN.— Practical Manual of Minerals, Mines, 
and Mining. By Prof. H. S. OBborn.LL.D. Illustrated 
by 171 engravings from original drawings, 367 pages, 8vo. 

S4.50 

iy An illustrated circular of 4 pages 4to, showing the full 
table of contents of this book, sent free on application. 

ROSE.— Steam Boilers. A Practical Treatise on 
Boiler Construction and Examination. For the use of 
Practical Boiler Makers, Boiler Users, and Inspectors ; 
and embracing in plain figures all the Calculations ne- 
cessary in Designing or Classifying Steam Boilers. By 
Joshua Rose . Illustrated. 8vo. (Shortly .) 82.50 

ty The above or any of our Books sent by mail, free of 
postage, at the publication prices, to any address in the world. 

|y Our New and Revised Catalogue of Practical and 
Scientific Books, 80 pages, 8w, and our other Catalogues, the 
whole covering every branch of Science applied to the Arts, 
sent free and free of postage to any one to any part of the 
world who will furnish his address. 

HENRY CAREY BAIRD & CO., 
Industrial Publishers. Booksellers & Importers 
810 Walnut Street, Philadelphia, Pa., U. 8. A. 



VULCANITE EMERY WHEELS. 




Made SOLID of the Celebrated 
WELLINGTON MILLS EMERY. 

8UPERIOR toallOTHERS. 

ThonBands of manufacturers testify to its belli 
eat, most Durable, and Healthiest Emery 1 



: the Strong 
rheel made. 



LTTXtTS -\K7-HT or XJOR." 



CUTS COOL and FREE. 



A SAFE WHEEL. 



Large Wheels made on Cast Iron Centers If de- 
sired. Knife Grinding Wheels a specialty. 



New York Belting & Packing Co., 

Sole Manufacturers. 

Warehouse: 15 Park Row. New York. 

European Branch: Persicaner & Co., Pinkhuben 5, Hamburg. 



The "AliliARD" SPIRAL SCREW D1UVEK. 

chinists, Gun and Lock 

Smiths. Cabinet Makers and r- ^gNfc^MLW^EMB SSBj^S 
others. The greatest labor iS^k^ kV^'m m^gmmmmm 
saving tool extant. Saves its 



FOR LIGHT AND RAPID WORK. For Ma- 



Ttttfttt 



cost in a very short time. Beet quality of material. Superior workmanship. No tiresome turning of the hand and 
twisting of the wrist. Price $2.2», postpaid. The Alf ord & Berkele Co., Sole Agents, 77 Chambers St., N. T. 



ARCHITECTURAL 




Useful, Beautiful, and Cheap. 

To any erson about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing' 
to examine the latest and best plans for a church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the Archi- 
tects' and Builders' Edition of the Scientific 
American. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work snggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion and approximate cost. 

Four bound volumes are now ready and may be ob- 
tained, by mall, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



PROSPECTING MINERAL LANDS A SPECIAL! v. 

CYLINDRICAL SECTIONS JK COR E i' OBTAINED "THh~ WHJLfc 
;Ct:;TAMCE B0KFD ARTF^IAM WFI 1 Q 




^PENNSYLVANIA 
DIAMOND DRILL CO. 


1 —./'/IjuW^g^r.: 

■V i i ■ 

1™ ^Vra~ 


] 


BIRDSB0R0 PA 

MftNF IRS, OF DIAMOND DSIUS 
FOR ALLKiNOS OF 

-ROCK BORING. - 



New Zealand Railways. 

An act having been passed for placing the management 
of the Government Railways in New Zealand under a 
Board of Commissioners, persons desirous of becoming 
CANDIDATES for the APPOINTMENT of CHIEF 
COMMISSIONER are invited to communicate with the 
Agent-General personally or by letter. The duties will 
be similar to those of the Railway Board of Victoria, 
Australia. The salary is £2,500. Intending candidates 
must have had wide experience in railway management. 
W. KENNAWAY, Sec, New Zealand Government office, 
7 Westminster Chambers, Victoria St., London, S. W. 



New and Valuab le Books 

GARDENING FOR PLEASURE. -By Peter 
Henderson. New and greatly enlarged edition. A guide 
to the amateur in the Fruit. Vegetable, and Flower Gar- 
den. Fully illustrated, cloth, 19mo. Price, postpaid, $2.00 

OUR HOMES.— How to beautify them. Full of 
suggestions for making the home attractive, and pro- 
fusely illustrated. Cloth, 12m o. Price, postpaid $1.00 

ABCQF AGRICUI/rtJRE.-ByMason C.Weld 
and other writers. A valuable and practical manual. 
Cloth, 12mo. Price, postpaid 50 cents 

Illustrated Catalogue sent free on application. 

o. 0"crx>x> oo., 

751 Broadway, New York. 



DELAFIELD S PAT. SAW CLAMP 



With saw for cutting metals. Saves all the broken 
hack-saw blades. Inusebvertwo years in all parts of 
the country. The new clamps have the edges bevelled 
that hold the saw— a great convenience. Free by mail 
for 50 cents. Discount to dealers. Extra blades >f-inch 
wide, 7 cents each, 70 cents per dozen, by mail. 
NO KOTO N MFG. WORKS, Noroton, Conn. 



STEAM 




and ELECTRIC LAUNCHES, 

Pleasure Boats, Sailing Canoes, 
Paddling Canoes, Oars. Rowlocks, 
Sails, etc. 80 page catalogue. 
Over seventy-flve illustrations. 
Send 5 cents. None free. Men- 
tion the Scientific American. 
J. H. RUSH TON, 

Canton, N. Y. 



CUILD & GARRISON 

BROOKZiTXT, KB"- "ST.* XT. S. A. 

Builders of Steam Pumps for Water and every de- 
scription of Liquids or Semi-liquids. Vacnnm Pumps 
of the highest efficiency. Filter Press Pumps, Air, 
Ga.Fi, and Acid Blowers. Air Compressors. 
Boiler Feed Pumps, etc. 



jfMKFECT 

NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this papei Heavy board sides; inscription 
"SCEH6NTIE1C AMERICAN ," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

xuinr & co., 

Publishers BcrKJTrJTC AMERICAN- 
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Air Brush. 

Received highest Gold Medal Award of 
Franklin Institute as a legitimate art tool. 
Invaluable to crayon and water color por- 
trait artistB and draughtsmen. Its use saves 
time, and gives finest technical effects. 
Write for description. The use of the Air 
Brush is profitable, and will repay careful 
Investigation. AIBl IIRUSH MFG. CO. 
67 Nassau Street, Rockford, Ills. 



TheSTURTEVANT MILL 

Crusher and Pulverizer Combined, 

For Ores, Phosphates, Cement, and all hard and refrac- 
tory materials. Unequaled for capacity and economy. 




In use on a large scale. We refer among others to 
Orford Copper Co. (Ores &. Mattes), Constable Hook, N.J. 
Walton &WhannCo.(Phosphate Rock), Wilmington, Del. 
Kansas Coal & Mining Co. (Cement). Argentine, Kan. 
Pacific Guano Co. (Phosphate Rock),Wood's Holl, Mass. 
Address STURTEVANT 11111,1, CO., 

88 Mason Building, Boston, Mass. 



Telegraph and Electrical 

Medical Batteries, inventors'MocJels, Experi- 
mental Work, and fine brass castings. Bend for 
catalogue C. E. JOMESft BKO. Clnel nuti, Ok 

It 1. Important to us that you BWDtlon this paper. 



Complete. Steam Pump 
only seven dollars 



DEWf-NP T! J 1" P' 
OF Y"'J [ ' 



VanDuzen 8l Tift. 

(INCINNATI, OS= 




ENGINES. 

Best in principle, workmanship? and materials. 

An iinequaleo small Motor adapted to al 1 uses. 

When the motor is not at work, the expense of running it ceases. 

Simple. Safe* Economical, Durable. No extra Insurance. 

Four sizes: 1 H. P., X 11. P.. 1 man power, and Dental Engine. 
These Engines are especially suited for Gasoline Gas for country use. 
tSTSend for Illustrated Catalogue. 

ECONOMIC GAS ENGINE COMPANY, 



Office and Salesrooms 



34 DBT SI". ZB-. TT. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con- 
taining the invention described in Letters Patent issued to Ell W. Blake, June 15th, 1858, to- 
gether with New and Valuable Improvements, for which Letters Patent were granted 
May 11th and July 20th, 1880, to Mr. 8. L. Marsden.* All Crushers supplied by us are con- 
structed under the superintendence of Mr. Marsden, who, for the past twenty years, has been 
connected with the manufacture of Blake Crushers in this country and England. 
FARRKI* FOUNDRY and MACHINECO., Manufacturers, Ansonia, Coun. 
(J OPEL, AM) & BACON, Agents, NEW YORK and PHILADELPHIA. 



S000 Pine Black copies of Writing, Drawing, Music. 

CACT AUTOMATIC s^gfi"--*: 
rAOl COPIER a r u ra P p i r d e $. lon 

FAST AUTOMATIC CO., S New Chamber. St., ST. T. 



No. 11 PLANER & MATCHER 




Double Belted and Geared 
Lower Rolla. 
Special>Iachinery for Car 
Work sum the latest im- 
proved ^Woodworking Ma- 
chinery of all kinds. 

C. B. ROGERS 4 CO. 

Norwich, Conn. 

109 Liberty Street, 

New York. 



FOREIGrN' TH-a 1 

John G. Rollins & Co., Limited, London, England, an 
old established and reliable House, are well situated to 
represent American Manufacturers in the sale of their 
products in Foreign Countries. Satisfactory American 
and English reference if required. Address direct, or 
American Office, 4 Stone Street, "New York City. 




EVERY USER OF MACHINERY 

SHOULD LEABtf 

How to Use Loose Pnlleys. 

Useful information on this subject 
Is given in our " Catalogue No, 65." 
Sent free to any address. 
VAN Duzen & Tift, Cincinnati, O. 



CIAA 4-J-4 ftOAA A MONTH can be made 
•DIW IU ipO WW working for us. Agents pre- 
ferred who can furnish their own horses and give tneir 
whole time to the business. Spare moments may be 
profitably employed also. A few vacancies in towns and 
cities. B. F. Johnson & Co., 1000 Main St., Richmond.Va. 




BALL ENGINE CO. 
ERIC, PA., 

MANUFACTURERS OP 

AUTOMATIC CUT-OFF ENGINES 
For Electric Lighting, Tex- 
tile and Paper Manufactur- 
ing, and all purposes where 
a close governing engine is 
indispensable. 




2nd 



MACHINERY l! 



N. T. Mach'y Depot, Bridge Store 16, Frankfort St. , N.Y. 



THE COPYING PAD.— HOW TO MAKE 

and how to use ; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad; how to takeoff copies of the letter. 
Contained in Scientific American Supplement, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



BICYCLES SBSHS! 

Ladies, Boys and Misses. SO Dif- 
ferent Styles In Hlg-h and Low 
Priced Wheel*. Before you pur* 
chase see our large illustrated price 
list. Sent on receipt of stamp. 

_ JNO. WILKINSON CO-, 

ATE STREET, - CHICAGO, HX. 





pSURANCEg.H«\RrFQRDei 

*•, CASrf CAPYTlfczZ. $4,000, 



ONN, 

...... .. . ,000 

LOSSES PAID IN 67 YEARS„i58,750»OQ 

. The Largest and sStronirest Company 

L T HPNUPP PHitsT J - Goodnow. SectV 
UJ.IUil1UIjri ) a J KB8 T, WM- b .Clar k, Aart-Secfy, 



To Manufacturers! 

The North St. Paul Land Company, of St. Paul, Minn., 
are desirous of locating on their land twenty more large 
manufacturing establishments. There is no place in the 
United States better adapted for manufacturing some 
lines of goods than St. Paul. 

To any one wishing to engage in this business, we are 
prepared to offer liberal inducements in land and cash. 
Correspondence solicited. We mean business. 

The North St. Paul Land Co., 

ST. PAUL, MINN. 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk. Anew and valuable paper, containing 
full practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Tachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American supplement. No. 6ti4. Price 10 
ceuts. To he had at this office and of all newsdealers. 



WEncyclo- HB Diamond ■ Book free, B 
pedia of Wm Drills and | 25c. for 1 
700 En rav W Lightning I mailing it I 
ings of I m Hydraulic I .American I . 
WELLlJ WELL JJMTorkB,iJ 
TOOLS, ■ Machines.HI Aaron, III, M 



$10.00 to $50.00 E 



,,er night. A 
light and pro. 
Stable busi- 
ness. 9f agic Lanterns and Views of popular sub- 



jects. Catalogues on application. Part 1 Optical. 2 
Mathematical, 8 Meteorological, 4 Magic Lanterns, etc- 
1,. MANA88E, 88 Madison Street, Chicago, 111. 



THE "FISHKILL" CORLISS ENGINE, 

COMBINING A MAXIMUM OF ECONOMY, EFFICIENCY, AND DURABILITY. ' 

Flshklll Landing Machine Co., FIshklll-on-Hudson, N. Y. 



ICE & REFRIGERATING 



Machines. York Pa- 
t«nU YOKK BUG, 
GO* Ytrk. Fa. 



TTxtending the New Haven Breakwater.— 

-Ed Engineer Office, U. S. Army, Room 57, Armory 
Building, Corner Houston and Greene Streets, New York, 
N. Y., March 22, 1888.— Sealed Proposals in Triplicate, for 
Extending the New Haven Breakwater, will be received 
at this office until twelve (12) o'clock M., on Saturday, 
April 21, 1888. Further information, specifications, and 
forms of proposals can be obtained at this office. 

D. C. HOUSTON, Lieut. Col. of Engineers. " 



MILL PROPERTY FOR SALE. 

Sixty miles from Philadelphia, at Junction of Pbila. & 
Balto. Central and the Columbia & Port Deposit Rail- 
roads, connected thereto by a siding, affording direct ac- 
cess to the whole Pennsylvania system. Comprising 
about 70 acres of land, fine water power, two breast 
wheels (actual test 125 H. P.). two mill buildingB in good 
repair, each 50x 96 ft., large wareroom 22 x 208 ft., black- 
smith shop, "barn, stables and other outbuildings, large 
mansion bouse and twelve tenant houses. Occupied as 
a Rolling Mill for Sheet Iron. Will sell at a reasonable 
figure, on favorable terms, or will unite to form a com- 
pany with satisfactory parties desiring to establish some 
suitable manufacturing business, not necessarily iron 
making, and will contribute the above property, taking 
stock in the company for its value. Excellently adapt- 
ed for paper or pulp mill, cotton or woolen manufac- 
turing, or specialties. Address 

J. L. M., P. O. Box 1 136, Philadelphia, Pa. 



Prill 14 TV RIO-HT8 FOXl $io. 
W U U II I I S. PHILLIPS, 36 W. 12th St., New York. 



V f)D QAI C* All Itishts mid Plant 
I WaT* vrilaBi complete, for Buchholz 

Patent Shawl Strap. Very low. 

B. BUCHHOLZ, 2007 Germantown Ave.,Phlla., Pa. 



WANTED— To buy one or more small articles used 
in families. Will buy patent or right for Ohio. Must 
be cheap and ready sale. Address 

O. H. L. CASTLE, Attorney, Cleveland, Ohio. 

WANTED, Parmer.- First-class mechanic on fine 
work, with a capital of $2,000 in a well paying machine, 
die, and model works. Novelty- Machine Works, In- 
dianapolis, Ind. 



COUNTY AND STATE RIGHTS 

or sale. Patent Pruning Implement. The best evei 



~ __ - r. -mpiement. The best ever 

Invented. See Sci^Am. of April 7, '88, pagej217._ Address, 



uning 
A. BOSCH, Prairie "dii Chlen, Wia. 



$5 COUNTY RI6HTS. I p ° Bo * ™ 



Sandusky, O. 



TUC DATEIIT for an Automatic Heat Control 
Hit r H I aV-n I device, now in successful opera- 
tion, the necessary materials and fixtures for which can 
be bought or made in any city in the United States, is 
for sale, the patentee having his time fully occupied' 
with other business. Address for particulars, 

EDWIN C. MASON, Madison, Wis. 



To School Slate Manufacturers. 

A good Slate Pencil Case Patent for sale cheap, by 
JOHN H. JOHNSON, Portland, Trail Co., Dakota. 



TAKE THE 

Chicago and 
dianapolis.Cin. 
winter cities 

the 



MONDN ROUTE 



BETWEEN 

Louisville, In- 
cinnati, and all 
of Florida and 
South. 



E. O. ltlcOormick, Gen. Pass- As-ent. Chicago. 



To Business Men. 

The value of the Scientific A merican as an adver- 
tising medium cannot be overestimated. Its circulation 
is many timesgreater than that of any similar Journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. Thin he hac when he 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a hat of publications in woico'yuu decide it is 
for your interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger commission 
from the pape rs having a small circulation than is allow- 
ed on the Scientific American. 

For rates Bee top of first column of this page, or ad- 
dress 

MUNN <fc CO., Publishers, 

361 Broadway, New Toi-k. 



Jhe S cientific A merican 

PUBLICATIONS FOR 1888. 



The prices of the different publications are as follows: 

RATES BV MAIL. 
The Scientific American (weekly), one year . $3.00 
The Scientific American Supplement (weekly), one 

year 5.00 

The Scientific . American, Export Edition.(monthly) 
one year 5.00 

The Scientific American, Architects and Builders 
Edition (monthly), one year, 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 
ers Edition, 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, 9.00 

Proportionate Rates for Six Months. 

This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN A- CO., 361 Broadway, New York. 

CIIRF^L IIFfl fi?i™ "-i^z 

■sf wl ■ bm lam M kfll \\M-.^r. r , *,««<. disunity. 

G>mforta]fcl*,}i<tvi*il>)fc. Illustrated Wk A^ri'Sfti, FR££ . AtMres* 

or «aU«» *\ i.uacoXa 8,53 iutt>aaw*j> a . v. jn«um t&& im«<a« 
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Sftuutitit %mtvum. 



[April 7, 1 



^CDpcriiscTncnfs. 



Inside face. en%li insertion ---*."» cents a line. 
Hack i'aee, each insertion - - - $1 .00 a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be" 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



PAPER 
BottleS 



No Breakage. Cheaper and Better 
than glass. Less danger from freezing. 
Sixty per cent, lighter than glass. Pat- 
ented in the IT. S. and all Foreign 
countries. These bottles as now man- 
ufactured are adapted for Ink, Bluing, 
Glue, Mucilage, Shoe Dressing and 
Blacking, Harness . and Leather Dress- 
ing, Liquid Stove Enamel, Bitters, 
.Liquid Paints, Oils and Acids of va- 
rious kinds, and many other purposes. 

We manufacture Ink Bottles in sizes 
from two ounces to quarts. Liquid 
Bluing, all sizes. Bottles for nearly 
every description of liquids. Special 
styles made to order. 

American Paper Bottle 

CoT=o_:p£i:cL.;y-., 

Office, 32 Church Street, 

NEW YORK. 

Factory, Rogers Park, Ills. 

New Gas Engine 
"The Baldwin" 

Exhibited at the late American Institute Fair, New York. 
A four horse-power engine in connection with storage 
battery, running 84 incandescent electric lights (and 
without battery, 32 lights), giving a perfect light, with 
all the steadiness that can be obtained from the high- 
speed steam engines in common use for electric lighting, 
and permitting any number of lights to be shut off or 
turned on without affecting the remaining lights in the 
slightest degree. A marvel of beauty, perfection, and 
power.adapted to lighting, pumping, and all purposes 
where a safe and cheap power is requi red. Manufac- 



tured and guaranteed by 



Otis Brothers & Co., 

Elevators and Hoisting Machinery, 

38 PARK HOW, NEW YORK. 



Barnes' Patent Foot Power Machinery, 

Workers of Wood or Metal, 

without steam power, by using outfits of these Machines, 
can bid lower, and save more money from 
their j obs, than by any other means for doing 
their work. Also for 

Industrial Schools or Home Training. 

With them boys can acquire practicaljour- 
neymen's trades before they "go for them- 
selves." Price-List Catalogue free. 

W. F. & JOHN BARNES CO., 

Ho.. 1999- -Bully St., Bockford, 111. 




THE BACKUS 



_ll -■ l i 

WATER MOTOR 



THE BACKUS MOTOR 

Is the cheapest power known for driving all kinds of 
light machinery. Thousands in use the world over. 
Speak for themselves. Sold with orwithout a governor. 
It is noiseless, neat.qompact, and runs without attention 



THE BACKUS EXHAUSTER 

A wonderful Air Mover. Invaluable for ventilating 
factories and public buildings. Will remove smoke, 
dust, steam, foul a ir, a cids, and is used for drying, 
heating or cooling, t^" Send for Special Catalogue. _^| 
BACKUS WATER MOTOR CO., Newark, N.J. 



THE BACKUS 



EXHAUSTER 



This material is composed of the 
well known mineral. Asbestos, 
combined with water and acid- 
proof materials, molded and 
pressed into almost any desired 
shape, and then vulcanized. 



VULCABESTON 



It is superior in many respects 
1 to other materials of a similar 
. nature, on account of its resist- 
ance to heat, acids, and alkalies, 
and as a non-conductor of elec- 
tricity. 



For Electrical Plates* Rings, Washers, Accumulator Cells, etc., it Is unsurpassed. 

H. W. JOHNS MANUFACTURING COMPANY, 

SOLE MANUFACTURERS OF 

H. W. Johns' Asbestos Fire and Water Proof Sheathing, Building Felt, Steam Packings, Boiler Cover- 
ings, Liquid Paints, Roof Paints, Roof Cement, Fire Proof Paints, etc. 
87 MAIDEN LANE, NEW YORK. 

CHICAGO. .PHILADELPHIA. LONDON. 



We are prepared to furnish the finest quality of 
THROUGH PUNCHES and DIES for MK.TAI, 
WORK', for the manufacture of which we have un- 
equalled facilities. Henry Disston & Sons, Incorporated, 
J orbing- Department, Front & Laurel Sts., phila.. Pa. 



ICEHOUSE AND COLD EOOM.— BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price TO cents. To be had at this office 
and of all newsdealers. 



J . T.rlU"» LE HIGH AVE. * AME 



;astings from special rNS 
INE TINNING. ,7srr- pKUKV 

FINISHING . ^NNINg and"*? 



IH AVE. & AMERICAN ST. PHILA. 5 



BRASS WOK 



' Small Brass Work A Models 

A Specialty, 

Also Nickel Plating. 

T. \a. McKEEN. 

Easton, Penn. 




CLEARANCE SALE. 

No. 1.— Microscopes* Telescopes* Field Glasses. 
No. 2.— Photo. Good optically and mechanically, some 
shop worn. On applying for Bargain List 1 or 2 men- 
tion this paper. You get it free. 
W. H. WAL.MSL.EV & CO.. 1C16 Chestnut St., Phila.. Pa. 




95 MILK ST. BOSTON, MASS. 



W 



ATCHMAKER 

Before -buying, send for Price Ijist of 
Whit comb Lathe, Webster Foot* 

Wheel and our Table of Kquivalents. 
American Watch Tool Co.,Waltham, Mass. 



S 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



THE BRIDGEPORT WOOD 



G M.BREIMIG. 



FiNIS HI KC CO 



IMANiiFACTIJFU'RS 



^Wheelers ]PATENT>VdoDpLLER._ 

IB RE! NIGS LlTHOGEN Si L1GATE ]?AINT 
LITHOGEN PRIMER, WOOD STAINS 
SILEX FLINT and FELDSPAR. 



PAMPHLET GIVING DIRECTIONS FOR^FINISHNG HARD WOOD FREE TO ANY ADDRESS. 



THE GUTTA PERCHA & RUBBER MFG. CO. 

The Largest Manufacturers of Mechanical Rubber Goods in the World. 

EBTABUIBHED 1B3B. 

Packing, Belting, Hose, Mats, Matting, etc. 

New York, Chicago, San Francisco, Portland, Oregon. 




rCE-HOUSE AND REFRIGERATOR. | 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is Kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific American Supplement No. 116. 
Price 10 cents. To he had at this office and of all news* 
dealers. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years 
experience, and now nave unegualed facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. .Messrs Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, labels, Reissues. A BSignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms, 

A pamphlet sent free of cnarge, on application, con- 
taining full information about Patents and how to pro- 
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, ireeof charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MI JNN *V CO., Solicitors of Patents, 
361 Broadway, New York. 

JgRANCH OFFICES.— No. 622 and 624 F Street, Pa- 
cfflc Building, near 7th Street, Washington, D. C. 
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ers, Trenton, N. J. , or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 



USEFUL BOOKS. 

Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
MUNN & CO., 361 Broadway, New York. 
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HISTORY OF THE ELECTRICAL ART 

in the U. S. Patent Office.— By C. J. Kintner. An inter- 
esting history of the growth of electrical science in this 
country, and notices of some of the more important 
models in possession of the Patent Office. Contained in 
Scientific American Supplement No. 544. Price 10 
cents. To be had at this office and from all newsdealers. 
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Only 83*00 a Year, including: Postage. Weekly* 
52 Numbers a Year. 



This widely circulated and splendidly illustrated 

paper Is published weekly. Every number contains six- 
teen pages of useful inf oimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam M achinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.— One copy of the scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubs,— Special rates for severaLnames, and to Post 
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THE 

Scientific American Supplement. 

This is a separate and distinct publication from 
Thk Scientific American, but is uniiorm therewith 
In size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 

THE SCIENTIFIC AMERICAN SUPPL ISMENT Is published 

weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all rhe principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, Geography, Archaeology, Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
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technology, Manufacturing industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
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The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
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Publishers Scientific American. 
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The elegance and cheapness of this magnificent work 
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361 Broadway, New York. 
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